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PREFACE 

This volume contains the record of various experi- 
ments made with.anis, bees, and wasps, during the past 
ten years ; and most of which have appeared in the 
‘ Journal of the Linnean society,* for the years 1874 
to 1882. Other occupations and many n^erruptions, 
political and professional, have prevented me from 
making them so full and complete as I had hoped. 
My parliamentary duties, in particular, have absorbed 
most of my time just at the season of year when these 
insects can be most profitably studied. I have, there- 
fore, whenever ft seemed necessary, carefully recorded 
the month duriifg which the observations were made ; 
for the instincts and behaviour of ants, bees, and wasps 
are by no means the same throughout the year. My 
object has been not so much to describe the usual 
habits of these insects as to test their mental condition 


and powers of sense. 
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PREFACE. 


Although the observations of Huber, Forel, McCook, 
and others are no doubt perfectly trustworthy, there are 
a number of scattered stories about ants which are quite 

* 9 

unworthy of credence ; and there is also a large* class 
in which, although the facts may be correctly recorded, 
the inferences drawn frojn them are very questionable. 
I have endeavoured, therefore, t>y ^actual experiments 
which any one may, and^I hope others will, repeat 
and verify, to throw some light on these interesting 
questions. 

The principal point in which my mode of experi- 
* 

menting has differed from that of previous observers 
has been that I have carefully marked and watched 

particular insects ? and secondly, that I have had nests 

» * 

under observation for long periods. NO one before had 
ever kept an ant&* nest for more thafn a few months. 
1 have one now dn my room which has been under 
constant observation ever since 1874, i.e. for more than 
Beven years. 1 

1 I may add that these ants arc still (August 1882) alive and well. 
The queens at least axe now eight years old, if not more. 



Preface. vii 

I intended to make my observations principally 
on bees ; but I soon found that ants were more con- 
venient for most experimental purposes, and I think 
they tiave also more power and flexibility of mind. 
Fl\ey are certainly far calmer, and less excitable. 

I do not atter#pt.to£ive anything like a full life- 
history of ants, but I have here reproduced the sub- 
stance of two Eoyal Institution lectures, which may 
serve as an introduction to the subject. ijany of the 
facts there recorded will doubtless be fannliai* to most 
of my readers, but without tke knowledge of them the 
experiments described in the subsequent chapters would 
scarcely be intelligible. 

i have given a few plates illustrating some of the 
species to which reference has been most frequently 
made ; selecting Lithography (as I was anxious that the 
figures should be coloured), and having all the species 
of ants drawn to one scale, although I was thus obliged 
in <§ome measure to sacrifice the sharpness of outline, 
and the more minute details. I am indebted to Mr. 
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Bates, X)r. GCntheb, Mr. Kikby, and Mr. Waterhouse, 
for their kind assistance in the preparation of the 
plates. 

Rs regards bees and wasps, I have confined myself 
for want of space to the simple record of pay own 
observations. 

I fully conscious .that experiments conducted 
as mine have been leave much to be desired* and 

9 

are scarcely fair upon the ants. In their native 
haunts and under natural conditions, more especially 
in warmer climates, they may well be expected not 
only to manifest a more vivid life, but to develop 
higher powers. 

I hope, however, that my volume will at least show 
the great interetfo of the subject, and the numerous 
problems which still remain to be«solved. 

High Elms, Down, Kent: 

October 18, 1881. 
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CHAPTER I. 

INTRODUCTION. 

The Anthropoid apes no doubt approach nearer to 
man in bodily structure than do any other animals; 
but when we consider the habits of Ants, their social 
organisation, their large communities, and elaborate 
habitations; their roadways, their possession of domestic 
animals, and even, in some cases, of slaves, it must be 
admitted that they have a fair claim *to rank next to 
man in the scale hi intelligence. They present, more- 
over, not only a most interesting, buA^also a very ex- 
tensive field of study. 

Ants are divided into three families: the Form- 
icidsB, Poneridae, and Myrmicidse, comprising many 
genera and a large number of species. In this country 
we bhve rather more than thirty kinds ; but ants be- 
come more numerous in species, as well as individuals, 
in warmer countries, and more than a thousand species 

B 
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NUMBER OR SPECIES, 


are known. Even this large number is 'certainly far 
short of those actually in existence . 1 

I have kept in captivity about half of our British 
species of ants, as well as a considerable number of 
foreign forms, and for the last few years have generally 
had from thirty to forty communities under observation. 
After trying various plans, T found the most con- 
venient method was to keep them in nests cbnsistlng 
of two plates of 1 corflmon window glass, about ten 
inches square, and at ajdistsfacd apart of from to 
£ of an inch (in fact just sufficiently deep to allow 
the ants freedom »of motion), with slips of wood round 
the edges, the intermediate space being filteti up with 
fine earth * If the interval between the glass plates 
was too great, the ants were partly hidden by the 
earth, but when tht di#tance between the plates of 
glass was properly regulated with reference to the 
size of the ants, they were open to close obser- 
vation, and had no opportunity of concealing them- 
selves. Ants, however, very much dislike light in 
their nests, probably because it njakes them 'think 
themselves insecure, and I always therefore kept 
the nests covered over, except when under actual 

1 I have had some doubt whether I should append descriptions 
of the British species. On the whole, however, 1 have not. thought 
it necessary to do so. They are well given in various entomological 
works : for instance, in Smith’s Cat. of British Fossorial Hymen- 
optera> published by the Trustees of the British Museum ; Saunders* 
* Synopsis of British Heterogyna,’ Trans. Entomological Soc. London ; 
and in Mayr’s Die Europ. Formiciden, all of which are cheap and 
easily procurable. I have, however, given figures of the principal 
species with which I have worked. 
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observation. I found it convenient to have one side 
of the nest formed by a # loose slip of wood, and at one 
corner I left a small door. These glass nests I either 
kept in shallow boxes with loose glass cover^ resting 
on baije, which admitted ^enough air, and yet was im- 
pervious to the ants ; or on stands surrounded either 
by water* or by fur with the hairs pointing downwards. 
Some of *the nests I arranged pn stands, as shown in 

Via. 1. 



tig. 1. A A is an, upright post fixed* <®n a base B B. 
C C is a square platform of wood round which runs a 
ditch of water. Above are six nests, D, each lying 
on a platform E, which could be turned for facility of 
observation, as shown in the dotted lines D' and E'. 
Thus*the ants had a considerable range, as they could 
wander as far as the water ditch. The object of having 
the platform C C larger than the supports of the nests 



4 


ARTIFICIAL WESTS. 


was that if the ants fell, as often happened, they 'were 
within the water boundary, ajid were able to return 
home. This plan answered fairly well, and saved space, 
but it c^id not quite fulfil my hopes, as the ants were 
so pugnacious, that I was oUliged to be very pareful 
which nests were placed on the same stand. 

Of course it is impossible to force the ants into 
these glass nests, t On.the other hand, when r once the 
right way is known, it is easy to Indpce them to go in. 
When I wished to start a new nest I dug one up, and 
brought home th# ants,' earth, &c., all together. I 
then put them over one of my artificial nqsts, on one 
of the platforms surrounded by a moat of water. Gra- 
dually the outer earth dried up, while that between 
the two plates of glass, s being protected from evapo- 
ration, retained Jits moisture. Under these circum- 
stances the ants found it more suitable to their 
requirements, and gradually deserted the drier mould 
outside, which I removed by degrees. In the earth 
between the plates «of glass the ants tunnelled out 
passages, chambers, &e. (fig. 2, p. 43), varying in form 
according to thfe 'circumstances and species. 

Even between the plates of glass the earth gradually 
dried up, and I had to supply artificial rain from time to 
time. Occasionally also I gave them an altogether new 
nest. They seem, however, to get attached to their old 
homes, and I have still (August, 1882) one community 
which has inhabited the same glass case ever since 1874. 

It is hardly necessary to say that the individual 
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ants ‘belonging to the communities placed on the 
stands just described, kpew their own nests perfectly 
well. 

These nests gave me special facilities for observing 
the internal economy of £nt life. Another mam diffe- 
rence between my observations and those of previous 
naturalists has consisted in the careful record of the 
actions erf individual ants. Tim mos£ convenient mode 
of marking them wag, I f found, either with a small dab 
of paint on the back, or, in thfe case of bees or wasps, by 
snipping off a fragment at the extremity of the wing* 
This, I peed hardly say, from the structure of the 
wing, gives the insect no pain ; in fact, as^ it is only 
necessary to remove a minute portion, not sufficient to 
make any difference in their flight, they seemed 
scarcely to notice it. I never found any difficulty in 
painting bees or wasps ; if they are given a little honey 
they become so intent that they quietly allow the 
paint io be applied. Of course too much must not be 
put pn, and care must be taken ijot 1 1 > touch the wings 
or cover up the piracies. Ants require somewhat more 
delicate treatment, but with a little pipctice they could 
also be marked without any real difficulty. 

No two species of Ants are identical in habits ; and, 
on various accounts, their mode of life is for from easy to 
unravel. In the first place, most of their time is passed 
underground: all the education of the young, for 
instance, is carried on in the dark. Again, ants are 
essentially gregarious ; it is in some cases difficult to 
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STAGES IN TEE LIFE OF ANTS — EGGS, 


keep a few alive by themselves in captivity,^ stod at 
any rate their habits under ^snch circumstances are 
entirely altered. If, on the other hand, a whole com- 
munity is kept, then the greater number introduces a 
fresh element of difficulty arid complexity. Moreover, 
even individuals of the same species seem to differ 
in 'character, and the same individual will behave 
very differently undei; different circumstances. Al- 
though, then, ants have attracted the, attention of many 
of the older naturalists,— Gould, De Geer, Reaumur, 
Swammerdam, Latreille/ Leuwenhoeck, Huber, — and 
have recently been the object of interesting obser- 
vations by c Frederick Smith, Belt, Moggridge, Bates, 
Mayr, Emery, Forel, McCook, and others, they still 
present one of the most promising fields for observation 
and experiment. 

The life of an ant falls into four well-marked 
periods — those of the egg, of the larva or grub, of the 
pupa or chrysalis, and of the perfect insect or'imago. 
The eggs are white or yellowish, and somewhat elon- 
gated. They are hatched about fifteen days after being 
laid. Those pbsstved by me have taken a month or 
six weeks. 

* . 

The larvae of ants (PI. V. fig. 3), like those of 
bees and wasps, are small, white, legless grubs, some- 
what conical in form, narrowing towards the head. 
They are carefully tended and fed, being carried about 
from chamber to chamber by the workers, probably in 
order to secure the most suitable amount of warmth 
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and ihqisture. I have observed, also, that they are 
very often assorted according to age. It is sometimes 
very curious in my nests to see them arranged in 
groups according to size, so that they remind one of 
a school divided into five hr six classes. 

As regards the length of life of the larvae, Eorel 
supposed 1 that those of Tapinoma matured \he 
quickest,* and were full-grown j.n about six or seven 
weeks. Some of # Myrwica ruginodis , however, ob- 
served by me, turned into pupae in less than a month. 
In other cases the period is much longer. In certain 
species, Levins fiavus> for instance, some of the larvae 
live through the winter. 

When full grown the larvae turn into pupae (PI. V. 
fig. 4), sometimes naked, so # metimes covered with a 
silken cocoon, constituting the so-called i ant-eggs.’ 
We do not yet understand why some larvae spin 
cocoons, while others remain naked. As a general 
rule, the species which have not a sting, are enveloped 
in s» cocoon, while those which have, are naked. 
Latrielle was the first to observe that in one species 
(F. fusca) the larvae sometimes spfit a cocoon, and 
sometimes remain naked. The reasqn for this differ- 
ence is still quite unknown. After remaining some 
days in this state they emerge as perfect insects. 
In many cases, hovtever, they would perish in the 
attempt, if they were not assisted ; and it is very pretty 
to see the older ants helping them to extricate them- 
1 Les Zburmti de la Suisse, p, 420. 
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selves, carefully unfolding their legs and pnyxithing 
out the wings, with truly faminine tenderness and 
delicacy. Our countryman Gould long ago mentioned, 
and the /act has since been fully confirmed by Forel, 
that the pupae are unable to* emerge from the cocoons 
without the assistance of the workers. The ants 
generally remain from three to four weeks' in this 
condition. 

In the case of ants, as with ofcheB insects which pass 
through similar metamorphoses, such as bees, wasps, 
moths, butterflies, flies/ and beetles, &c., the larval 
stage is the period of growth. During the* chrysalis 
stage, though immense changes take place, and the 
organs of the perfect insect are more or less rapidly 
developed, nb food is ta^en, and there is no addition 
to the size or weight. 

The imago or perfect insect again takes food, but 
does not grow. The ant, like all the insects above 
named, is as lar^e when it emerges from the pu{>a as it 
ever will be, though the abdomen of the females some- 
times increases in size from the development of the 
eggs. 

We have hitherto had very little information as to 
the length of life in ants in the imago, or perfect, state. 
So far, indeed, as the preparatory stages are concerned, 
there is little difficulty in approximately ascertaining 
the facts; namely, that while in summer they ' take 
only a few weeks, in some species, as our small yellow 
meadow ants (Lasiud flavus), the autumn larvae 
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remain % with comparatively little change throughout 
the winter. It is much jnore difficult to ascertain the 
length of life of the perfect insect, on account of their 
gregarious habits, and the difficulty of recognising 
indivi4jaal ants. I have*found, however, as we shall 
presently see, that their life is much longer than has 
been generally supposed. 

It is generally stated in entomological works that the 
males of ants die ^alnjosJ immediately. No doubt this 
is generally the case. At thft same time, some males 
of Myrmica ruginoais , whkh I isolated with their 
mates' in ^Vugust 1876, lived until the following spring; 
one of them till May 17. 

It has also been the general opinion that the 
females lived about a year. Christ 1 indeed thought 
they might last three or even four seasons, but this 
was merely a suggestion, and Forel expressed the 
general opinion when he said, * Je suis persuade qu’en 
automne il ne reste presque plus que les ouvri&res 
eclo^ps pendant le courant de .retfi* The average 
life of a queen is 'also, he thinks, not more than twelve 
months. I have .found, however, that the life of the 
queens and workers is much longer than had been suj> 
posed. I shall give* further details in a subsequent 
chapter, but I may jus£ mention here that I Ijtave 
now (August 1882) two queens which have lived with 
me since the year 1874. They must therefore be at 
least eight years old, and seem still quite strong and ; 

1 JSaturgeschicTite der Insekten* 
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well. They continue still (1882) to lay a fqtf eggs, 
which, I may add, produce workers. 1 

I have also some workers which I have had since 1875- 

The body of an ant consists of three parts: the 
head, tfiorax, and abdomen. • The head bears the prin- 
cipal organs of sense, and contains the brain, as the 
anferior portion of the nervous system may •fairly be 
called. The tkomx, gupporting the legs aid, when 
they are present, the wing^, cpnfyiins the principal 
muscles of locomotion. * The abdomen contains the 
stomach and intestines, fche organs of reproduction, the 
sting, &c. 

Returning to the head : the antennae consist of a 
short spherical basal piece, a long shaft, known as the 
scape, and a flagellum of from six to seventeen (gene- 
rally, however, from ten to thirteen) short segments, 
the apical ones sometimes forming a sort of club. The 
number of segments is generally different in the males 
and females. • 

The eyes are of two kinds. Large compound ey^, one 
on each side of the head ; and ocelli, or so-called simple 
eyes. The compound ey.es consist of .many facets. The 
number differs greatly in different species, and in the 
different sexes, the males generally having the greatest 
number. Thus, in Formica pratemis there are, 
according to Forel, in the males about 1,200 in each 
eye, in the fertile females between 800 and 900, id the 
.workers about 600. Where the workers vary in size 

1 Having reference to the facts stated on page 87 this is a result 
of great physiological interest. 
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they differ also in. the number of facets. Thus, again 
following the same authority, the large workers of 
Camponotus ligniperdus have 500, the smaller ones 
only 450 5 while in the Harvesting ant (A tta fyarbard) 
the contrast is even greater, the large specimens 
having 230, the small ones only from 80 to 90. The 
ordinary workers have in Polyergus rufescens about 
400 ; in Lasius fuliginosus , 20Q ; in* Tapi/noma erra - 
ticum , 100 ; in PJxigjiotypis pygmata, 70 to 80 ; ih 
Lasius flavus, about 80 ; iA Bothriomyrmex meri- 
dionals , 55; in Strongylognatkus testaceus, Stenamma 
WestwbodjA, and Tetramorium ccespitum , about 45 ; 
in Pheidole pallidula , about 30 ; Myrm^cina La - 
treillei , 15 ; Solenopsis fugax , 6 to 9 ; while in Ponera 
contracta there are only from 1 to 5 ; in Eoiton only 1 ; 
and in Typhlopone the eyes are altogether wanting. 

The number of facets seems to increase rather with 
the size of the insect than with the power of vision. 

The* ocelli are never more than three in number, 
disposed in a triangle with the apex ih front. Some- 
times the anterior ocellus alone is present. In some 
species the workers* are altogether without ocelli, which, 
however, are always present in the queens and in the 
males. 

The mouth parts are the labrum, or upper lip 5 the 
first pair of jaws or mandibles ; the second pair of jaws 
or mfcxillse, which are provided with a pair of palpi, 
or feelers ; and the lower lip, or labium, also bearing 
a pair of palpi. 
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The thorax is generally considered to consisfr, as in 
other insects, of three divisions — the prothorax, meso- 
thorax, and metathorax. I have elsewhere, however, 
given reasons into which I will not at this moment 
enter, tor considering that the first abdominal segment 
has in this group coalesced with the thorax. The 
th'orax bears three pairs of legs, consisting qf a ooxa, 
trochanter, femus* tibia and tarsus, the latter composed 
of five segments and terminating in a pair of strong 
claws. 

In the males and females the meso- and meta- 
thorax each bear a pair of wings, which, however, in 
the case qf the female, are stripped off by the insects 
themselves soon after the marriage flight. 

The workers never possess wings, nor do they show 
even a rudimentary representative of these organs. Dr. 
Dewitz has, however, pointed out that the full-grown 
larvae of the workers possess well-developed * imaginal 
disks,’ like those which, in the males and females, de- 
velope into the'wings. These disks, during the # pupal 
life, gradually become atrophied, uhtil in the perfect 
insects they a*? represented only by two strongly 
chitinised points lying under the large middle thoracic 
spiracles. No one unacquainted with the original 
history of these jpoints would ever suspect them to be 
the rudimentary remnants of ancestral wings . 1 

The thorax also bears three pairs of spiracles, or 
breathing holes. 

1 wist. Zool.y vol. xxviii. p. 555, 
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The abdomen consists of six segments, in the queens 
and workers, that is to sa^r in the females, and seven in 
the males. In the Formicidae the first segment, as a 
general rule, forms a sort of peduncle (known as the scale 
or knot) between the metathorax and the remainder of 
the abdomen. In the Myrmicidae two segments are 
thu$ detached from the rest. 

The Poneridae form, as regards ^ie peduncle, and 
in some other respects, an intermediate group between 
the FormicidaB and the IVlynnkidse. The second abdo- 
minal segment is contracted # posteriorly, but not so 

much so as to form a distinct knot. 

• # 

The form of the knot offers in many cases valuable 
specific characters. 

I am disposed to correlate the existence of a 
second knot among the Myrmicidae with their power 
of stinging, which is wanting in *the Formicidse. 
Though the principal mobility of the abdomen is 
given ip the former, as in the latter, by the joint 
between the metathorax and the knot,* still the second 
segment of the peduncle must increase the flexibility, 
which would seem^to be a special advantage to those 
species which have a sting. It must indeed be 
admitted that (Ecophylla 1 has a sting, and yet only 
one knot; but this, of bourse, does not altogether 
negative my suggestion, which, however, I only throw 
out for consideration. 


1 Froe, Linn , Soc, } vol. y, p. 101. 
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The knot is provided with a pair of spiracles, 
which are situated, as Forel gtates, in the front of the 
segment, and not behind, as supposed by Latreille. 

In most entomological works it is stated that the 
MyrmicidsB have a sting, afid that, on the contrary, 
the Formicidse do not possess one. The latter family, 
indeed, possess a rudimentary structure representing 
the sting, but it sfcem^ merely to serve as a support for 
the poison duct. Dr. Dewitz^ who ,has recently pub- 
lished 1 an interesting iftemoir on the subject, denies 
that the sting in Formicidae is a reduced organ, and 
considers it rather as in an undeveloped, condition. 
The ancestors of our existing Ants, in his opinion, 
had a large poison apparatus, with a chitinous support 
like that now present in Formica, from which the 
formidable weapons of the bees, wasps, and Myrmicidae 
have been gradually developed. I confess that I am 
rather disposed, on the contrary, to regard the con- 
dition of the organ in Formica as a case of retrogres- 
sion contingent* upon disuse. I find it difficult to 
suppose that organs — so complex, ancl yet so similar — 
as the stings efr ants, bees, and wasps, should have 
been developed independently. 

Any opinion expressed by M. Dewitz on such a 
subject is, of course, entitled to much weight; never- 
theless there are some general considerations which 
seem to me conclusive against his view. If the sling 


1 nits. Zool ,, vol, xxviii. p. 627. 
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of Formica represents a hitherto undeveloped organ, 
then the original ant was stingless, and the present 
stings of ants have an origin independent of that 
belonging to the other aculeate Hymenoptera, such 
as bee^ and wasps. These organs, however, are so 
complex, and at the same time so similarly constituted, 
that they # must surely have a common origin. Whether 
the present sting is derived froin a le^f-cutting instru- 
ment, such as that from which the sawfly takes its name, 
I will at present express no opinion. Dr. Dewitz him- 
self regards the rudimentary, traces of wings in the 
larvae of ants as the remnants of once’liighly-developed 
organs ; why, then, should he adopt the opposite view 
with reference to the rudimentary sting? On the 
whole, I must regard the ancestral ant as having pos- 
sessed a sting, and consider that the rudimentary con- 
dition of that of Formica is due to atrophy, perhaps 
through disuse. 

On the other hand, it is certainly, at first sight, diffi- 
cult to understand why ants, having bnce acquired a 
sting, should alloW it to fall into desuetude. There are, 
however, some considerations which mwfa throw a certain 
light on the subject. The poison glands are much larger 
in Formica than in Myrmica. Moreover, some species 
have the power of ejecting their poison to a consider- 
able distance. In Switzerland, after disturbing a nest 
of Formica mfa, or some nearly allied species, I have 
found that a hand held as much as 18 inches above the 
ants was covered with acid. But even when the poison 
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is not thus fired at the enemy from a distance, ; there 
are two cases in which the sting might be Allowed to 
fall into disuse. Firstly, those species which fight 
with their mandibles might find it on the whole most 
convenient to inject the poison (as they do) into the 
wounds thus created. Secondly, if the poison itself is 
so 'intensified in virulence as to act through the sjrin, 
a piercing instrument would be of comparatively small 
advantage. I was amused one day by watching some 
specimens of the little Cremastogaster sordidula and 
the much larger Formica, cmerea. The former were 
feeding on some drops of honey, which the^ Formicas 
were anxious to share, but the moment one approached, 
the little Cremastogasters simply threatened them 
with the tip of their abdomen, and the Formicas 
immediately beat a hasty retreat. In this case the 
comparatively large Formica could certainly have had 
nothing to fear from physical violence on the part of 
the little Cremastogaster. Mere contact w/th the 
poison, however^ appeared to cause them considerable 
pain, and generally the threat alone was sufficient to 
cause a retreat, 

However this may De, in their modes of fighting, 
different species of ants have their several peculiarities. 
Some also are much less military than others. Myr~ 
medna Latreillii y for instance, never attack, and 
scarcely even defend themselves. Their skin is* very 
hard, and they roll themselves into a ball, not defend- 
ing themselveB even if their nest is invaded ; to pre- 
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vent which they make the entrances small, and often 
station at # each a worker^ who uses her head to stop 
the way. The smell of this species is also, perhaps, a 
protection. Tetramorium ccespitum has the habit of 
feigning death. This species, however, does not roll 
itself up, but merely applies its legs and antennae 
closely to # the body. 

Forrmca rufa, the common ^Horse ant, attacks in 
serried masses, seldom sending out detachments, while 
single ants scarcely ever nfcke individual attacks. 
They rarely pursue a flying foe, but give no quarter, 
killing >as many enemies as possible, and never hesi- 
tating, with this object, to sacrifice themselves for the 
common good. 

Formica sanguined , on the contrary, at least in 
their skive-making expeditions, attempt rather to 
terrify than to kill. Indeed, when invading a nest, 
they do not attack the flying inhabitants unless these 
are attempting to carry off pupse, in which case the 
F. sanguineas force them to abandon the pupae. 
When fighting, they attempt to crush their enemies 
with their mandiblgs. 

Formica exsecta is a delicate, but very active 
6pecies. They also advance in serried masses, but in 
close quarters they bite right and left, dancing about 
to avoid being bitten themselves. When fighting 
with ^larger species they spring on to their backs, 
and then seize them by the neck or by an antenna- 
They also have the instinct of acting together, threg 

o 
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or four seizing an enemy at once, and then pulling 
different ways, so that she on her part cannot get at 
any one of her foes. One of them then jumps on 
her hack and cuts, or rather saws, off her head. In 
battles between this ant and«the much larger F . pro- 
tensis , many of the F. exsectas may be seen on the 
badfes of the F. pratensis , sawing off their heads from 
behind. 

The species of Lasius make up in numbers what 
they want in strengths Several of them seize an 
enemy at once, one by <each of her legs or antennae, 
and when they have once taken hold they will suffer 
themselves to be cut in pieces rather than leave go. 

Polyergus rufescens , the celebrated slave-making 
or Amazon ant, has a mode of combat almost peculiar 
to herself. The jaws are very powerful, and pointed. 
If attacked — if, for instance, another ant seizes her by 
a leg — she at once takes her enemy’s head into her 
jaws, which generally makes her quit her hold. * If she 
does not, the Polyergua closes her mandibles, so that 
the points pierce the brain of her enemy, paralysing 
the nervous system. The victim falls in convulsions, 
setting free her terrible foe. In this manner a com- 
paratively small force of Polyergus will fearlessly 
attack much larger armies of other species, and suffer 
themselves scarcely any loss. 

Under ordinary circumstances an ants* nest, » like 
a beehive, consists of three kinds of individuals: 
workers, or imperfect females (which constitute the 
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great ^najority), males, and perfect females. There 
are, however, often several queens in an ants 5 nest; 
while, as we all know, there is never more than one 
queen mother in a hive. The queens of antg are pro* 
vided yrith wings, but after a single flight they tear 
them off, and do not again quit the nest. In ad- 
dition to # the ordinary workers there is in some species 
a second,* or rather a third, form.of female. In almost 
any ants’ nest we may # sqp that the workers differ more 
or less in size. The amounff of difference, however, 
depends upon the species. , In* Lasius niger , the small 
brown garden ant, the workers are, for instance, much 
more uniform than in the little yellow mqadow ant, 
or in Atta barbara (PI. II. figs. 1 and 2), where some 
of them are much more than twice as large as others. 
But in certain ants there are differences still more re- 
markable. Thus, in a Mexican species, Myrmecocystus, 1 
besides the common workers, which have the form of 
ordinary neuter ants, there are certain others in which 
the abdomen is swollen into an immense sub-diapha- 
nous sphere. Th*ese individuals are very inactive, and 
serve principally a»living honeyrjars. •! have described 
in a subsequent page a species of Gamjfonotus (PI. IV . 
fig. 1) from Australia, which presents us with the same 
remarkable phenomenon. In the genus Phddole (PI. 
II. figs. 3 and 4), very common in southern Europe, 
ther£ are also two distinct forms without any interme- 
diate gradations ; one with heads of the usual propcas 
1 Wesmael, Bull, Acad, Roy . Bruwelle * , vol. v. p. 771. 
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tion, and a second with immense heads provide,# with 
very large jaws. This differentiation of certain indi- 
viduals so as to adapt them to special functions seems 
to me very remarkable; for it must be remembered 
that the difference is not one r of age or sex. Th§ large- 
headed individuals are generally supposed to act as 
soldiers, and the size of the head enables the,, muscles 
which move the jaws to be of unusual dimensions ; but 
the little workers are also very pugnacious. Indeed, 
in some nests of Pheiddle megacejphala , which I had 
for some time under observation, the small workers 
were quite as ready to fight as the large ones L 

Again, in the genus Colobopsis Emery discovered 
that two ants, then supposed to be different species, and 
known as Colobojpsis truncata and C.fuscipes, are really 
only two forms of one species. In this case the entrance 
to the nest is guarded by the large-headed form, which 
may therefore fairly be called a soldier. 

Savage observed among the Driver Ants, where also 
there are two kinds of workers, that the large, ones 
arranged themselves on each side of the column formed 
by the small ones. They acted, he .says, evidently the 
part of guides jjather than of guards. At times they 
place i their abdomen horizontally on the ground, and 
laying hold of fixed points with their hind feet (which 
together thus acted as a fulcrum), elevate the anterior 
portion of their bodies to the highest point, open 1 wide 
their jaws, and stretch forth their antennas, which for 
the most part were fixed, as if in the act of listening 
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and hatching for approaching danger. They would 
occasionally drop their bodies to the ground again, run 
off to one side, and fiercely work their jaws and antennae, 
as if having detected some strange sounds irv the dis- 
tance. • Discerning nothing, they would quickly return 
to their posts and resume their positions, thus acting 
as ScouW 1 

The same thing has been noticed by other natu- 
ralists. Bates, for instance, states that in the marching 
columns of Eciton drepanojphora the large-headed 
workers i all trotted along eihpty-handed and outside 
the column, at pretty regular intervals from each other, 
like subaltern officers in a marching regiiaant. . . I 
did not see them change their position, or take any 
notice of their small-headed .comrades ; ’ and he says 
that if the column was disturbed they appeared less 
pugnacious than the others. 

In other species, however, of the same genus, Eciton 
vastatdr and E. erratica , which also have two distinct 
kinda of workers, the ones with large heads do appear 
to act mainly as soldiers. When a breach is made in 
one of their covered ways, the smaTl* workers set to 
work to repair the damage, while the large-headed ones 
issue forth in a menacing manner, rearing themselves 
up and threatening with their jaws. 

In the Sauba Ant of South America ( (Ecodoma 
cepTialotes\ the complexity is carried still further; 

1 Bev. T. S. Savage on the * Habits of the Driver Ants/ Trans. 
EnU Soo. t vol. v. p. 12. 
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Lund 1 pointed out that there were two different kinds 
of workers, but Bates has since shown that there are 
in this species no less than five classes of individuals, 
namely: r l. Males. 2. Queens. 3. Small ordinary 
workers* (PL III. fig. 2). 4* Large workers (PI. III. 

fig. 1), with very large hairy heads. 5. Large workers, 
with large polished heads. Bates never saw either of 
these two last kifids dp any work at all, and ‘was not 
able to satisfy himself as to f thpir ^functions. They 
have also been called soldiers, but this is obviously a 
misnomer — at least, they^re said never to fight. Bates 
suggests 2 that they may 6 serve, in some sort, as passive 
instrument^ of protection to the real workers. Their 
enormously large, hard, and indestructible heads may 
be of use in protecting them against the attacks of 
insectivorous animals. They would be, on this view, a 
kind of pieces de resistance , serving as a foil against 
onslaughts made on the main body of workers.’ 

This does not, I confess, appear to me a probable 
explanation of the fact, and on the whole it seems, that 
the true function of these large-heacled forms is not 
yet satisfactorily! explained. 

The question, then arises whether these different 
kinds of workers are produced from different eggs. 

I am disposed to concur with Westwood in the 
opinion 3 ‘that the inhabitants of the nest have the 
instinct so to modify the circumstances producing *this 

1 Arm . de* Sol. Nat. 1831, p. 122. * Zoc. cit., p. 31. 

* Mbd&rn Classification qf Insect* , voL ii. p, 225. 
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state qf imperfection, that some neuters shall exhibit 
characters at variance with those of the common kind.’ 
This, indeed, credits them with a very remarkable 
instinct, and yet I see no more probable mode of ac- 
counting for the facts. Moreover, the exact ihode by 
which the differences are produced is still entirely 
unknowp. 

M. Forel, in his excellent work op ants, has pointed 
out that very young ants devote themselves at first to 
the care of the larvse and pupae, and that they take no 
share in the defence of the pest or other out-of-door 
work until they are some days old. This seems natural, 
because at first their skin is comparatively soft; and it 
would clearly be undesirable for them to undertake rough 
work or run into danger until their armour had had 
time to harden. There are, however, reasons for think- 
ing that the division of labour is carried still further. I 
do not allude merely to those cases in which there are 
completely different kinds of workers, but even to the 
ordinary workers. In X. jlavus , for Instance, it seems 
probable that the duties of the small workers are 
somewhat different from those of, # the large ones, 
though no such division of labour has yet been detected. 
I shall have to record some further observations point- 
ing in the same direction*. 

The nests of ants may be divided into several 
classes. Some species, such as our common Horse ant 
(, Formica rufa ), collect large quantities of materials, 
such as bits of stick, fir leaves, &c., which they heap 
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tip into conical masses. Some construct their Nests of 
earth, the cells being partly above, partly below, the 
natural level. Some are entirely underground, others 
eat into the trunks of old trees. 

In warmer climates the* variations are still more 
numerous. Formica bispinosa , of Cayenne, forms its 
nebt of the cottony matter from the capsules of f Bombax. 
Sykes has described * r a species of Myrmida which 
builds in trees and shrubs, the nest consisting of thin 
leaves of cow-dung, arraitged like tiles on the roof of a 
house ; the upper leaf, however, covering the whole. 

In some cases the nests are very extensive. Bates 
mentions that while he was at Parti an attempt was 
made to destroy a nest of the Sauba ants by blowing 

into it the fumes of sulphur, and he saw the smoke 

« 

issue from a great number of holes, some of them not 
less than seventy yards apart. 

A community of ants must not be confused with an 
ant hill in the ordinary sense. Very often indeed a 
community has 6nly one dwelling, and in most species 
seldom more than three or four. Soihe, however, form 
numerous colours. M : Forel even, found a case in 
which one nest of F. exseda had no less than two 
hundred colonies, and occupied a* circular space with a 
radius of nearly two hundred yards. Within this area 
they had exterminated all the other ants, except a few 
nests of Tapinoma erratimm , which survived, thanks 
to their great agility. In these cases the number of 


1 Trans. Tint. Soe., vol. i. 
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ants tl^us associated together must have been enor- 
mous. liven in single nests Forel estimates the 
numbers at from five thousand to half a million. 

Ants also make for themselves roads. These are 
not merely worn by the c<mtinued passage of tlie ants, 
as has been supposed, but are actually prepared by 
the .ants, ^rather however by the removal of obstacles, 
than by »any actual construction, which would indeed 
not be necessary, the weights to be carried being so 
small. In some cases these roadways are arched over 
with earth, so as to form covered ways. In others, the 
ants excavate regular subterranean tunnels, vsometimes 
of considerable length. The Eev. Hamlet Clark even 
assures us that he observed one in South America, which 
passed under the river Parahyba at a place w here it was 
as broad as the Thames at London Bridge. I confess, 
however, that 1 have my doubts as to this case, for I 
do not understand how the continuity of the tunnel was 
ascertained. 

The food of ants consists of insects, great numbers 
of which they destroy ; of honey, honeydew, and fruit : 
indeed, scarcely ai^y animal or sweet stance comes 
amiss to them. Some species, such, for instance, as 
the small brown gardeh ant ( Lasius niger , Pl. I. fig, 1), 
ascend bushes in search of aphides. The ant then 
taps the aphis gently with her antennae, and the aphis 
emits»a drop of sweet fluid, which the ant drinks. Some- 
times the ants even build covered ways up to and over 
the aphides, which, moreover, they protect from the 



26 


FOOD— HSn&TES. 


attacks of other insects. Our English ants/do not 
store up provision for the winter ; indeed, their food 
is not of a nature which would admit of this. I have 

indeed observed that the small brown ant sometimes 

« 

carries seeds of the violet ihto its nest, but for what 
purpose is not clear. Some of the southern ants, 
however, lay up stores of grain (see Chapter III.). ** 

Ants have nfhny .enemies. They themselves, and 
still more their young, are favourite food of many 
animals. They are attacked also by numerous para- 
sites. If a nest of the brown ants is disturbed at any 
time during the summer, some small flies may probably 
be seen Covering over the nest, and every now and 
then making a dash at some particular ant. These 
flies belong to the genus t PAora, and to a species hitherto 
unnamed, which Mr. Yerrall has been good enough to 
describe for me (see Appendix). They lay their eggs 
on the ants, inside which the larvae live. Other species 
of the genus are in the same way parasitic On bees. 
Ants are also sometimes attacked by mite®. On 
one occasion I observed that one 'of my ants had a 
mite attached IS the underside of its head. The mite, 
which maintained itself for more than three months in 
the same position, was almost as large as the head. 
The ant could not remove it herself. Being a queen, 
she did not come out of the nest, so that I could not 
do it for her, and none of her own companions thought 
of performing this kind office. 

In character the different species of ants differ very 
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much ^om one another. F. fusca (PL I. fig. 3), the 
one which* is pre-eminently the * slave ’ ant, is, as 
might be expected, extremely timid ; while the nearly 
allied F. cinerea has, on the contrary, a considerable 
amount.of individual audacity. F. rufa (PI. II. fig. 5), 
the horse ant, is, according to M. Forel, especially 
characterised by the want of individual initiative, 
and always moves in troops ; t lie also regards the 
genus Formica as the njost brilliant ; though others 
excel it in other respects, a*, for instance, in the 
sharpness of their senses R pratensis worries its 
slain enemies ; F. sanguinea (PI. I. fig. 6) never 
does so. The slave-making ant (P. rufcscens, Pl. I. 
fig. 5) is, perhaps, the bravest of all. If a single indi- 
vidual finds herself surrounded by enemies, she never 
attempts to fly, as any other ant would, but transfixes 
her opponents one after another, springing right and 
left with great agility, till at length she succumbs, 
overpowered by numbers. M. scabrinodis is cowardly 
and thievish; during wars among the larger species" 
they haunt the battle-fields and devour the dead. 
Tetramorium is sgdd to be very greedy ; Myrmecma 
very phlegmatic. 

In industry ants 8re not surpassed even by bees 
and wasps. They work all day, and in warm weather, 
if need be, even at night too. I once watched an ant 
from «six in the morning, and she worked without 
intermission till a quarter to ten at night. I had put 
her to a saucer containing larvae, and in this time she 
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carried off no less than a hundred and eighty-^even tc 
the nest. I kept another ant, which I employed in my 
experiments, under continuous observation several days. 
When I started for London in the morning, and again 
when I went to bed at night, I used to put her in a 
small bottle, but the moment she was let out she 
began to work again. On one occasion I^was 9 way 
from home for at week. On my return I took her out 
of the bottle, placing her on a little heap of larvae 

0" r 

about three feet from the nest. Under these circum- 
stances I certainly did pot expect her to return. How- 
ever, though she had thus been six days in confine- 
ment, the brave little creature immediately picked up 
a larva, carried it off to the nest, and after half an 
hour’s rest returned for another. 

Our countryman Grould noticed 1 certain c amuse- 
ments 5 or ‘ sportive exercises,’ which he had observed 
among ants. Huber also mentions 2 scenes which he 
had witnessed on the surface of ant hills, and which, 
he says, 4 1 da’re not qualify with the title gymnastic, 
although they bear a close resemblance to scenes of 
that kind.* TJys ants raised themselves on their hind 
legs, caressed one another with their antennae, engaged 
in mock combats, and almost 'seemed to be playing 
hide and seek. Forel entirely confirms Huber’s state- 
ments, though he was at first incredulous. He 
says s 8 — 

1 An Aocomt of EnglUh Ants, p. 103. 

2 MU. But of Anti, p, 197. 9 Loo . oit> p. 307. 
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fc Malgr^ Inexactitude avec laquelle il decrit ce fait, 
j’avais peine a y croire avant de Pavoir vu moi-meme, 
mais une fourmili£re pratensis m’en donna Pexemple & 
plusieurs reprises lorsque je Papprochai avec precaution* 
Des g fy.e. workers) se sflisissaient par les pattes ou 
par les mandibules, se roulaient par terre, puis se 
reta*shaie^t, s’entrainaient les unes les autres dans Tes 
trous de Ifeur dome pour en ressortir afissitot apr&s, etc* 
Tout cela sans aucun acharnement, sans venin ; il etait‘ 
evident que c’etait puremen# amical. Le moindre 
souffle de ma part mettait aussitot fin a ces jeux. 
J’avoue qi^ ce fait peut paraitre imaginaire a qui ne 
Pa pas vu, quand on pens© que Pattrait des sexes ne 
peut en etre cause/ 

Bates, also, in the case of Eciton legionis , observed 
behaviour which looked to him * like simple indulgence 
in idle amusement, the conclusion,’ he says, 4 that the 
ants were engaged merely in play was irresistible.’ 1 

Lastly, I may observe that ants are very cleanly 
animals, and assist one another in this respect. I have 
often seen them licking one another. Those, moreover, 
which I painted for # facility of recognition were gradu- 
ally cleaned by their friends. 


1 Zoc. eit., vtl. ii. p. 362. 
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CHAPTER II. 

* 

ON THE FORMATION AND MAINTENANCE OF N^STS, AND 
ON THE 'DIVISION OF LABOUR. 

It is remarkable that notwithstanding the researches of 
so many excellent observers, and though ants’ nests 
swarm in every field and every wood, we d ; d not know 
how their nests commence. 

Three principal modes have been suggested. After 
the marriage-flight the , young queen may either — 

1. Join her own or some other old nest ; 

2. Associate herself with a certain number of 
workers, and with their assistance commence a new 
nest ; or 

3. Found a new nest by herself. 

The question can of course only be settled by ob- 
servation, and 'the experiments made to determine it 
had hitherto been indecisive. 

Blanchard, indeed, in h|s work on the c Metamor- 
phoses of Insects ’ (I quote from Dr. Duncan’s transla- 
tion, p. 205), says s — Huber observed a solitary female 
go down into a small under-ground hole, take off her 
own wings, and become, as it were, a worker j then she 
constructed a small nest, laid a few eggs, and brought 
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up the larvae by acting as mother and nurse at the same 
time.* 

This, however, is not a correct version of what 
Huber says. His words are : — * I enclosed several females 
in a ve^el full of light humid earth, with which they 
constructed lodges, where they resided, some singly, 
others in (jommon. They laid their eggs and took gre&t 
care of them ; and notwithstanding tile inconvenience 
of not being able to vary the temperature of their habi- 
tation, they reared some, which became larvae of a 
tolerable size, but which soon perished from the effect 
of my owji negligence.’ 1 

It will be observed that it was the eggs, not the 
larvae, which, according to Huber, these isolated females 
reared. It is true that he attributes the early and uni- 
form death of the larvae to his own negligence, but the 
fact remains that in none of his observations did an 
isolated female bring her offspring to maturity. 

Other entomologists, especially Forel and Ebrard, 
have repeated the same observations with Similar results; 
and as yet in no sirtjfle case had an isolated female been 
known to bring her young to maturity, Forel even 
thought himself justified in concluding, from his ob- 
servations and from those of Ebrard, that such a fact 
could not occur. 

Lepeletier de St. Fargeau 2 was of opinion that ants’ 
nests originate in the second mode indicated above, and 


1 Natural History of Ants, Huber, p. 121. 

* Hist. Nat. de* In* . Hymenupteros, voL i. p. 143. 
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it is, indeed, far from improbable that this may occur. 
No clear case has, however, yet been observed. M. de 
Sfc. Fargeau himself observes 1 that ( les particularity 
qui accompagnent la formation premiere d’une four- 
milidre sont encore incertahies et in6riteraien£ d’etre 
observees avec soin.’ 

Under these circumstances I made the following 
experiments : — 

la. I took an old, fertile, queen from a nest of 
Lasius flavus, and put ker to another nest of the same 
species. The workers became very excited and attacked 
her. 

b. I repeated the experiment, with the same result. 

c. Do. do. In this case the nest to which the queen 
was transferred was without a queen ; still they would 
not receive her. 

d and e. Do. do. do. 

I conclude, then, that, at any rate in the case of L. 
flanms, the workers will not adopt an old queen from 
another nest. 

The following observation sho#& that, at any rate 
in some cases, plated queen ants are capable of giving 
origin to a new community. 

On August 1876, I isolated two pairs of Myr- 
mica ruginodis which I foiind flying in my garden. I 
placed them with damp earth, food, and water, and 
they continued perfectly healthy through the winter. 


1 BUt. Nat , de* Ins. HymkieptbreSf VoL i. p, 111. 



ORIGIN OP A NEST OF MYRMICA. 83 

In April pne of the males died, and the second in the 
middle of May. The first eggs were laid between April 
12 and 23. They began to hatch the first week in 
June, and the first larva turned into a chrygalis on 
the 2fth; a second on the 30th; a third on July 1, 
when there were also seven larvae and two eggs. On 
the 8th •there was another egg. On July 8 a fourth' 
-larva had turned into a pupa. • On July 111 found 
there were six eggs, and en the 14th about ten. On the 
1 5th one of the pupae began* to turn brown, and the 
eggs were about 15 in number*. On the 16th a second 
pupa begrin to turn brown. On the 2 1st a fifth larva 
had turned into a pupa, and there were about 20 eggs. 
On July 22 the first worker emerged, and a sixth larva 
had changed. On the 25th I observed the young worker 
carrying the larvae about when I looked into the nest ; 
a second worker was coming out. On July 28 a third 
worker emerged, and a fourth on Aug 5. The eggs 
appeared to be less numerous, and some had probably 
been devoured. 

This experiment shows that the queens of Myrmica 
rugi/nodis have the instinct of bringing ftp larvae and the 
power of founding communities. The workers remained 
about six weeks in the egg, a month in the state of 
larvae, and twenty-five to twenty-seven days as pupae. 

Since, however, cases are on record in which com- 
munities are known to have existed for many years, 
it seems clear that fresh queens must be sometimes 
adopted. I have indeed recorded several experiments 

D 
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in which fertile queens introduced into queeniess nests 
were ruthlessly attacked, and subsequent experiments 
have always had the same result. Mr, Jenner Fust, 
howeveij,«suggested to me to introduce the queen into 
the nest, as is done with bees* in a wire cage, and leave 
her there for two or three days, so that the workers 
might, as it were, get accustomed to her. Accordingly 
I procured a queen oi F. fusca and put her with some 
honey in a queenless nest, enclosed in a wire cage so. 
that the ants could not git at her. After three days I 
let her out, but she was *at once attacked. Perhaps I 
ought to have waited a few days longer. Op*the con- 
trary, Mr. JNlcCook reports a case of the adoption of a 
fertile queen of Cremaatogaster lineolata by a colony 
of the same species : 1 — ; The queen,’ he says, ‘ was 
taken April 16, and on May 14 following was introduced 
to workers of a nest taken the same day. The queen 
was alone within an artificial glass formicary, and 
several workers were introduced. One of theSie soon 
found the queen, exhibited mucSi excitement but no 
hostility, and immediately ran to her sister workers, all 
of whom were •presently clustered mpon the queen. 
As other worker%were gradually introduced they joined 
their comrades, until the body of the queen (who is 
much larger than the workers) was nearly covered with 
them. They appeared to be holding on by their man- 
dibles to the. delicate hairs upon the female’s body* and 

* Proe. Acad „ Natural Sciences of Philadelphia) 1879. • Note on 
tho Adoption of an Ant-Queen/ by Mr. McCook, p. 139. 
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continually moved their antennae caressingly. This 
sort of attention continued until the queen, escorted by 
workers, disappeared in one of the galleries. She was 
entirely adopted, and thereafter was often seep moving 
freely „or attended by gdhrds, about the nest, at times 
engaged in attending the larvae and pupae which had 
been introduced with the workers of the strange colony. 
The workers were fresh from thei^ own f natural home, and 
the queen had been in qp artificial home for a month.* 

In no case, however, wheif I have put a queen into 
one of my nests has she been accepted. 

Possibly the reason for the difference may be that 
the ants on which I experimented had been ]ong living 
in a republic ; for, I am informed, that if bees have been 
long without a queen it is impossible to induce them to 
accept another. 

Moreover, I have found that when I put a queen 
with a few ants from a strange nest they did not 
attack her, and by adding others gradually, I succeeded 
in securing the throne for her. 

It is generally stated that among ants the queens 
only lay eggs. Thjs, however, is not correct. 

Denny 1 and Lesp&s 2 have shown that the workers 
also are capable of producing eggs ; but the latter as- 
serted that these eggs never come to maturity. Forel, 
however, has proved 3 that this is not the case, but 


1 Ann. and Mag. Nat. Hist., 2nd ser., vol. i. 

* Ann. dss Sd. Nat., 18615. 

* Four mis de la Suisse, p. 329 
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that in some cases, at any rate, the eggs ao produce, ! 
young. Dewitz even' maintains 1 that the workers 
habitually lay eggs, and explains the difference which 
on this ^ view exists between the workers of ants and 
those of bees, on the ground* that (as he supposes) the 
majority of ants die in the autumn, so that the eggs 
laid by the queens alone would not be sufficient* to 
stock the nest in % the* spring ; while .among ‘bees the 
majority survive the winter, ai^d consequently the eggs 
laid by the queen are sufficient to maintain the num- 
bers of the community, • In reply to this argument, it 
may be observed that among wasps the workers all 
perish in £he autumn, while, on the contrary, among 
ants I have proved that, at least as regards many 
species, this is not the qase. Moreover, although eggs 
are frequently laid by workers, this is not so often the 
case as Dewitz appears to suppose. Forel appears to 
have only observed it in one or two cases. In my 
nests the instances were more numerous ; and,»indecd, 

I should say that in most nests there were a few /ertile 
workers. 

Among beee*and wasps also the* workers are occa- 
sionally fertile ^ but, so far as our observations go, it is 
a curious fact that their eggs never produce females, 
either queens or workers, but always males. The four 
or five specimens bred by Forel from the eggs of 
workers were, moreover, all males. 

It became therefore an interesting question whether 

J&it.f, niss. Zcol.y vol. xxviii. p. 530. 
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the same is the rule among ; and my nests have 
supplied me with some facts bearing on the question# 
Most of my nests contained queens ; and in these it 
would be impossible, or at least very difficult* to dis- 
tinguish and follow the comparatively few eggs laid 
by the workers. Some of my nests, however, con- 
tained rfo queen ; and in them therefore all the eggs 
must have been laid by workers.* 

One of these was a rfbst of Formica cinerea , which * 
I brought back from Castellamare in November 1875. 
At that time it contained no eggs or larvae. In 1876 
a few eggs were laid, of which fifteen came to maturity, 
and* were, I believe, all males. In 1877 «there were 
fourteen pupae, of which twelve came to maturity, and 
were all males. 

Again, in a nest of Lasius niejer , kept in captivity 
since July 1875, there were in 1876 about 100 young ; 
and these were, as far as I could ascertain, all males. 
At any'rate there were about 100 males, and I could 
not fitid a single .young female. In 1877 there were 
again some pupse; but owing to an accident none of 
them came to nfaturity. In’ 1878 fifteen came to 
maturity ; and fourteen were males. The other I could 
not find after it left the, pupa skin ; but I have no 
doubt, from the appearance of the pupa, that it was 
also a male. 

Another nest of Lasius niger , taken in November 
1875, brought in 1878 only one young ant to maturity $ 
and this was a male. 
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Again, in a nest of Formica fusca, taken in 1875, 
though in 1876 and 1877 eggs were laid and a few 
arrived at the pupa-state, none came to maturity. 
They weife all, however, eithej males or queens, and, I 
have little doubt, were males. In 1878 one came to 
maturity, and it was a male. 

A nest of F. fysca, captured in 1876, did ript bring 
up any young in 1877. In 1878 three larvae came to 
maturity; and they all proved *to* be males. Another 
nest of F . /usca, captured in 1877, in 1878 brought 
only one young one to maturity. This was a male. 

In the following year (1879), I again ^carefully 
watched my nests, to see what further light they 
would throw on the subject. 

In six of those whioh contained no queen, eggs 
were produced, which of course must necessarily have 
been laid by workers. 

The first of these, the nest of Laswis niger , 
which I have watched since July 1875, and which, 
therefore, is interesting from the great age of the 
workers, about ten larvae were hatched, but only four 
reached the pupa state. Of these* one disappeared; 
the other three l secured, and on, examination they all 
proved to be males. The nest of Lasius niger , which 
has been under observation since November 1875, pro- 
duced about ten pupae. Of these I examined seven, all 
of which I found to be males. The others escaped me. 
I believe that, having died, they were brought out and 
thrown away. 
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The nest of Formica cmerea, captured at the sam> 
time, produced four larvae, all of which perished before 
arriving at the pupa stage* The larvae of males and 
of queens are much larger than those of workers, 
and these larvae were too big to have been those of 
workers. 

In & nest of Formica fnsca , yhieh I have had 
under observation since August*1876, three pupae were 
produced. They wa-e # all males. Another nest o 4 f 
Formica fusca produced a single young one, which also 
was a male. 

Lastly, my nest of Poly er gas mfescens , which M. 
Forel was so good as to send me in the spring of 1876, 
in 1879 produced twelve pupae. Eleven of these turned 
out to. be males. The other one I lost ; and I have 
little doubt that it was brought out and thrown away. 
It was certainly not a worker. As regards the first 
three of these pupae, I omitted to record at the time 
whether they belonged to the Polyqrgas or to the 
slaves, though I fyave little doubt that they belonged tb 
the former species. The last eight, at any rate, were 
males of Polyergils, 

Indeed, in all of* my queenless mssts, males have 
been produced ; and in nut a single queenless nest has 
a worker laid eggs which have produced a female, either 
a queen or a worker. Perhaps I ought to add that 
Workers are abundantly produced in those of my nests 
which possess a queen. 

While great numbers of workers and males have 
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come to maturity in my nests, with one exception not 
a single queen has been produced. 

This was in a nest of Formica fusca , in which five 
queens, eame to maturity. # The nest (which, I need 
hardly say, possessed a queen) had been under dbserva- 
tiqp. since April 1879, and the eggs therefore must 
have been laid in^captivity. The nest had belfen ricTily 
supplied with animal food, which may possibly account 
for the fact. 

It is known that bees, by difference of food, &c., 
possess the power of obtaining at will from the same 
eggs either queens or ordinary workers. Mrt Dewitz, 1 
however, is of opinion that among ants, on the con- 
trary, the queens and workers are produced from 
different kinds of eggs. • He remarks that it is very 
difficult to understand ' how the instinct, if it is to be 
called instinct, which would enable the working ants 
to make this difference can have arisen* This is no 
doubt true ; bu^ it seems to me quite as difficult to 
understand how the queens, which mjist have originally 
laid only queen eggs and male eggs, can have come to 
produce another* class.’ Moreover, however great the 
difficulty may be to understand fyow the ants can have 
learnt to produce queens and workers from one kind of 
egg, the same difficulty exists almost to the same 
extent in bees, which, as Mr. Dewitz admits, do possess 
the power. Moreover, it seems to me very unlikely 
that the result is produced in one way in the case of 
1 Zefct'fwr miss. ZooL 1878, p. 101. 
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bees, and in another in that of ants. It is also a strong 
argument that in none of my nests, though thousands 
of workers and males have been produced, had I ever 
observed a queen to be so until the year 18^9. On 
the whflle, then, though I differ from so excellent a 

naturalist with much hesitation, I cannot but think 

• 

that ant#, like bees, possess the power of developing a 
given egg into either a queen or* a worker. 

I have already mentioned that the previous views 
as to the duration of life of ants turn out to be quite 
erroneous. It was the general opinion that they lived 
for a single year. I have, however, now in my posses- 
sion two queens, which I have had under observation 
ever since the year 1874. They must now (October, 
1884) therefore be more than ten years old. They 
seem in perfect health, and every year have laid eggs 
producing workers, a fact which suggests physiological 
conclusions of great interest. 

I have, moreover, little doubt that some of the 
workers now in this nest were among those originally 
captured, the mortality after the first few weeks having 
been but small. This, however, I carihbt prove. 

A nest of F: saiyjninea, which M. Forel kindly 
forwarded to me on September 12, 1875 (but which 
contained no queen), gradually diminished in numbers, 
until in February 1879 it was reduced to two F. san- 
guineas and one slave. The latter died in February 
1880. One of the two mistresses died between May 
10 and May 16, 1880, and the other only survived her 
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a few days, dying between the 16th and 2 Qtb*; r These 
two ants, therefore, must have been five years old at 
least. It is certainly curious that they should, after 
living 90 long, have died within ten days of one 
another* There was nothing, as far as I coulfl see, in 
the state of the nest or the weather to account for this, 
and they were well supplied with food; yetM hardly 
venture to suggest that the survivor pined away for 
the loss of her companion. • » 

Some workers of cinerea lived in one of my 
nests from November 1875 to April 1882. 

Workers of F. fusca have attained the mge of six 
years in several of my nests, and in one of Lasius niyer 
brought in on November 30, 1875, there were no 
queens ; and, as already mentioned, no workers have 
been produced.. Those now living (February 1883) are 
therefore the original ones, and they must be more 
than seven years old. 

The duration of life in ants is therefore much 
greater than has been hitherto supposed. 

Though I lose many ants from accidents, especially 
in summer, in winter there are very«few deaths. 

I have giveji the following ^figure (fig. 2 ), which 
represents a typical nest belonging to Lasius niger , 
because it is a good instance of the mode in which 
my ants excavated chambers and galleries for them- 
selves, and seems to show some ideas of strategy. The 
nest is, as usual, between two plates of glass, the outer 
border is a framework of wood, and the shaded part 
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Fig. % 



* Ground-plan of a typical nest of Lunus niger , reduced* a t 
narrow doorway ; b, hall ; c, vestibule ; d t main chamber ; e, inner 
sanctum ; /,/,/,/. narrow entrance passages to sanctum j g } g, spe- 
cial pillars 
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represents garden moqld, \vhich the ants have them- 
selves excavated, as shown in the figure. For the 
small doorway (a), indeed, I am myself responsible. 
I generally made the doorways of my nests narrow, so 
as to check evaporation and keep the nests from 
becoming too dry. It will be observed, however, that 
behind the hall (b) the entrance contracts, and is still 
further protected by a pillar of earth, which leaves on 
either side a narrow passage svhich a single ant could 
easily guard, or which Aight be quickly blocked up. 
Behind this is an irregular vestibule (c), contracted 
again behind into a narrow passage, which is followed 
by anothej, this latter opening into the main chamber 
(<Z). In this chamber several pillars of earth are left, 
almost as if to support the roof. Behind the main 
chamber is an inner sanctum divided into three cham- 
bers, and to which access is obtained through narrow 
entrances (/, /, /, / ). Most of the pillars in the main 
chamber are irregular in outline, but two <5f them 
(g, Sf) were regular ovals, and round each, for a distance 
about as long as the body of an ant, the glass had been 
most carefully cleaned.* This was s© marked, and the 
edge of the cleaned portion was^ so distinct, that it is 
impossible not to suppose that the ants must have 
had some object in this proceeding, though I am unable 
to suggest any explanation of it. 

I have already mentioned (ante, p. 23), that there 
is evidence of some division of labour among ants. 
Where, indeed, there are different kinds of workers, 
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this is self-evident, but even in species where the 
workers are all of one type, something of the same 
kind appears to occur. 

In the autumn of 1875 I noticed an ant belonging 
to one ef my nests of F. fuaca out feeding alone. The 
next day the same ant was again out by herself, and for 
softe weeks no other ant, so far as I observed, came out 
to the food. I did not, however, watch her with suffi- 
cient regularity. In.th^ winter of 1876, therefore, I* 
kept two nests under close observation, having arranged 
with my daughters and their governess, Miss Wendland 
(most conscientious observers), that one of us should 
look at them once an hour during the day. pne of the 
nests contained about 200 individuals of F. fuaca, the 
other was a nest of P. rufescey# with the usual slaves, 
about 400 in number. The mistresses themselves 
never came out for food, leaving all this to the slaves. 

We began watching on November 1, but did not 
keep aii hourly register till the 20th, after which date 
the results are ^iven in the following tables {see 
Appendix). Table No. 1 relates to the nest of F. 
fuaca , and the aats are denoted by* numbers. The 
hours at which we omitted to record an* observation are 
left blank ; when no ant was at the honey, the square is 
marked with an 0. An ant, marked in my register as 
No. 3, was at the time when we began observing acting 
as feeder to the community. 

The only cases in which other ants came to the honey 
were at 2 p.M. on November 22, when another ant came 
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out, whom we registered as No. 4, another on the 28th* 
registered as No. 5. Other ants came out occasionally, 
but not one came to the honey (except the above men- 
tioned^ from November 28 till January 3, when another 
(whom we registered as Not 6) began feeding# After 
this a friend visited the honey once on the 4th, once 
on the 11th, and again on the 15 th, when she tyas 
registered as No! 7. 

Table No. 2 is constructed in the same way, but 
refers to the nest of Pcfiyergus. The feeders in this 
case were, at the beginning of the experiment, regis- 
tered as Nos. 5, 6, and 7. On November 22 a 
friend, registered as No. 8, came to the honey, and 
again on December 11 ; but with these two exceptions 
the whole of the supplies were carried in by Nos. 5 and 
6, with a little help from No. 7. 

Thinking now it might be alleged that possibly 
these were merely unusually active or greedy individuals, 
I imprisoned No. 6 when she came out to feed 0 on the 
5th. As will be seen from the table, no other ai\jb had 
been out to the honey for some days ; and it could 
therefore hardljfbe accidental that on that very evening 
another ant i^then registered as No. 9) came out for 
food. This ant, as will be seen from the table, then 
took the place of No. 6, and (Nq. 5 being imprisoned 
on January 11) took in all the supplies, again with a 
little help from No. 7. So, matters continued till the 
17th, when I imprisoned No. 9, and then again. Lei on 
the 19th, another ant (No. 10) came out for the food. 
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aided, on and after the 22nd, by another, No. 11. This 
seems to me very curious. From November 1 to 
January 5, with two or three casual exceptions, the 
whole of the supplies were carried in by three ants, 
one of |rhom, however, did comparatively little. The 
other two were imprisoned, and then, but not till then, 
a ftesh apt appears on the scene. She carried in the 
food for a week; and then, she being imprisoned, two 
others undertook the o t%sk. On the other hand, in 
Nest 1, where the first foragers were not imprisoned, 
they continued during the whole time to carry in the 
necessary supplies. 

The facts therefore certainly seem to indicate that 
certain ants are told off as foragers, and that during 
winter, when little food is required, two or three are 
sufficient to provide it. 

I have, indeed, no reason to suppose that in our 
English ants any particular individuals are specially 
adapted to serve as receptacles of food. M. Wesmael, 
however, has described 1 a remarkable genus {Myrmeco- 
cyatua mexicqnus )*, brought by M. de Normann from 
Mexico, in which certain individuals in each nest serve 
as animated honey-pots. To them the foragers bring 
their supplies, and their° whole duty seems to be to receive 
the honey, retain it, and redistribute it when required. 
Their abdomen becomes enormously distended, the in- 
tersegmental membranes being so much extended that 

1 Bull de VAcad dee L Sei. de Bmxellee, vol, v. p. 771. 
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the chitinou8 segments which alone are visible exter- 
nally in ordinary ants seem like small brown transverse 
bars. The account of these most curious insects given 
by MM: de Normann and Wesmael has been fully con- 
firmed by subsequent observers ; as, for instance, by 
Loicas, 1 Saunders, 2 * Edwards, 8 Blake, 4 * Loew, 6 and 
McCook. 6 

On one very important point, however, M. Wesmael 
was in error; he states that the* abdomen of these ab- 
normal individuals ‘ ne contient aucun organe ; ou 
plutot, il n’est lui-meme qu’un vaste sac stomacal.* 
Blake even asserts that c the intestine of tte insect is 
not continued beyond the thorax,’ which muBt surely be 
a misprint ; and also that there is no connexion between 
the stomach and the * intestine ! These statements, 
however, are entirely erroneous ; and, as M. Forel has 
shown, the abdomen does really contain the usual organs, 
which, however, are very easily overlooked by the side 
of the gigantic crop. 

I have therefore been much interested in receiving 
a second species of ant, which has been sent me by 
Mr. Waller, irf which a similar habit has been evolved 
and a similar modification has be^n produced. The two 
species, however, are very distinct, belonging to totally 

1 Ann . Soo . Fnt. de France , v. p. 1X1. 

* Canadian Entomologist, vol. vii. p, 12. 

* Proc. California Academy, 1873. 

4 Ibid., 1874. 

• American Nat., viii, 1874. 

• The Honey Ants. 
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different genera and the former is a native of Mexico, 
while the one now described comes from Adelaide in 
Australia, The two species, therefore, cannot be de- 
scended one from the other ; and the conclusion, seems 
inevitable that the modification has originated inde- 
pendently in the two species . 1 

*“ft is interesting that, although £hese specimens 
apparently never leave the nest, and have little use 
- therefore for legs, mandibles, &c., the modifications 
which they have undergone seetn almost confined to the 
abdominal portion of the digestive organs. The head 
and thorax, antennae, jaws, legs, &c. differ but little 
from those of ordinary ants. 

1 I have since received another species from Australia with the 
same peculiarity. 
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CHAPTER III. 

ON THE. RELATION OF ANTS TO PLANTS. 

It is now generally admitted, that the form and colour, 
the scent and honey oi flowers, are mainly due to the 
unconscious agency of insects, and especially of bees. 
Ants have not exercised so great an influence over the 
vegetable kingdom, nevertheless they have by no 
means been without effect. 

The great object of the beauty, scent, and honey 
of flowers, is to secure cross fertilisation ; but for this 
purpose winged insects axe almost necessary, because 
they fly readily from one plant to another, and gener- 
ally confine themselves for a certain time to the same 

o 

species. Creeping insects, on the other hand, naturally 
would pass from one flower to another on the same 
plant ; and Mr. Darwin has shown, it is desirable 
that the poljen should be brought from a different 
plant altogether. Moreover, when ants quit a plant, 
they naturally creep up another close by, without any 
regard to species. Hence, even to small flowers, such 
as many crucifers, composites, saxifrages, &c.,^ which, 
as fax as size is concerned, might well be fertilised by 
ants, the visits of flying insects are much more advan- 
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tageous. Moreover, if larger flowers were visited by 
ants, not only would they deprive the flowers of their 
honey without fulfilling any useful function in return* 
but they would probably prevent the really ^useful 
visits of bbes. If you touch an ant with a needle or a 
bristle, she is almost sure to seize it in her jaws; and 
if bees, whbn visiting any particular plant, were liable 
to have the delicate tip of their proboscis seized on by 
the horny jaws of an ant, We may be sure that such a 
species of plant would soon cease to be visited. On 
the other hand, we know how fond ants axe of honey, 
and how zealously and unremittingly they search for 
food. How is it then that they do not anticipate the 
bees, and secure the honey for themselves ? This is 
guarded against in several ways. • 

Belt appears to have been the first naturalist to 
call attention to this interesting subject. 

6 Many flowers,’ he says, 1 6 have contrivances for pre- 
venting useless insects from obtaining access to the 
nectaries, 

< Great attention* has of late* years T>een paid by 
naturalists to the wonderful contrivances amongst 
flowers to secure cross fertilisation, but the struc- 
ture of many cannot, I believe, be understood, unless 
we take into consideration not only the beautiful adap- 
tations for securing the services of the proper insect or 

1 The Naturdtirt in Nicaragua* By Thos. Belt, F.G.S., pp. 131 
and 133. 
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bird, but also the contrivances for preventing insects 
that would not be useful from obtaining access to the 
nectar. Thus the immense length of the Angrcecum 
sesqVfipedale of Madagascar might, perhaps, have been 
more easily explained by Mr. Wallace, if this impor- 
tant purpose had been taken into account.’ 

Kerner hap since published a very “interesting 
work , 1 especially devoted to the subject, which has 
been translated into English by Dr. Ogle. 

In aquatic plants , 4 of course, the access of ants is 
precluded by the isolation in water. Nay, even many 
land plants have secured to themselves the same advan- 
tage, the leaves forming a cup round the stem. Some 
species have such a leaf-cup at each joint, in others 
there is only a single « basin, formed by the rosette of 
radical leaves. In these receptacles rain and dew 
not only collect, but are retained for a considerable 
time. In our own country JDipsaczos sylvestris (the 
common teazle) is the best marked instance of this 
mode of protection, though it is # possible that these 
cups serve another purpose, and form, as suggested by 
Francis Dartfin, traps in which inSects are caught, and 
in which they are dissolved b £ the contained fluid, so 
as to serve as food for th§ plant. However this may 
be, the basins are generally found to contain water, 
even if no rain has fallen for some days, and must, 
therefore, serve to prevent the access of ants. 

The next mode of protection is by means of slippery 
1 Kerner : Flower * and their Unbidden Guest*. 
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surfaces. In this case, also, the* leaves often form a 
collar round the stem, with curved surfaces over which 
ants cannot climb. *1 have assured myself/ says 
Keraer, 4 not only by observation, but by experynent, 
that wingless insects, and notably ants, find it impos 1 - 
sible to mount upwards over such leaves as these. 
THe" little •creatures run up the stem^and may even 
not unfrequently traverse the under surface of the 
leaves, if not too smooth*; but the reflexed and slip- 
pery margin is more than thS best climbers among 
them can get over, and if they attempt it they invari- 
ably fall to*the ground. There is no necessity for the 
lamina of the leaf to be very broad ; even narrow 
leaves, as, for instance, those of Gentiana verna , are 
enough for the purpose, supposing, of course, that the 
margin is bent backwards in the way described.’ 

Of this mode of protection the cyclamen and snow- 
drop offer familiar examples. In vain do ants attempt 
to obtain* access to such flowers, the curved surfaces 
baffle them ; when they come to the edge they inevit- 
ably drop off to the ground again. In fact, these 
pendulous flowers protect the ’honey "a* effectually 
from the access of ants, as the hanging* nests of the 
weaver and other birds protect their eggs and young 
from the attacks of reptiles. 

In a third series of plants the access of creeping 
insects Is impeded or altogether prevented by certain 
parts of the flower being crowded together so as to 
leave either a very narrow passage or none at all. Thus 
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the Antirrhinum > or snapdragon, is completely closed, 
and only a somewhat powerful insect can force its way 
in. The flower is in fact a strong box, of which the 
Humhie-bee only has the key. The Linarias are another 
case of this kind. The dampanulas, again, •are open 
flowers, but the stamens are swollen at the base, 
and in close contact with one another, se that They 
form the lid of a hollow box in which the honey is 
secreted. In some species* the same object is effec- 
ted by the stamens' being crowded together, as in 
some of the white Ranunculuses of the Alps. In 
other cases, the flower forms a narrow, tube, still 
further protected by the presence of hairs, sometimes 
scattered, sometimes, as in the white dead nettle, 
forming a row. 

In others, as in some species of Narcissus, Primula, 
Pedicularis, &c., the tube itself is so narrow that even 
an ant could not force its way down. 

In others, again, as in some of the Gentians, the 
oldening of the tube is protected by the swollen head 
of the pistil. 

In othei^ as in clover, lotus, and many other 
Leguminoaoe , the ovary and the stamens, which cling 
round the ovary in a closely-fitting tube, fill up almost 
the whole space between the petals, leaving only a 
very narrow tube. 

Lastly, in some, as in Geranium robertianum , 
Linum catharticum, &c., the main tube itself is 
divided by ridges into several secondary ones. 
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In still more numerous species the access of ante 
and other creeping insects is prevented by the presence 
of spines or hairs, which constitute a veritable chevaux 
defrise . Often these hairs are placed on the* flowers 
themselves, as in some verbenas and gentians. Some- 
times the whole plant is more or less hairy, and it 
Will be observed that the hairs of plains have a great 
tendency to point downwards, which of course con- 
stitutes them a more efficacious barrier. 

In another class of cases Access to the flowers is 
prevented by viscid secretions. Everyone who has any 
acquaintance with botany' knows how many species 
bear the specific name of ‘Viscosa* or c Qdutinosa.* 
We have, for instance, Bartsia viscosa, Robvnia viscosa , 
Linum viscosum ,, Euphrasia » viscosa , Silene viscosa , 
Dianthus viscidus , Senedo viscosus, Holosteum glu - 
tinosum , &c. Even those who have never opened a 
botanical work must have noticed how many plants are 
more or*less sticky. Why is this ? What do the plants 
gain by this peculiarity ? The answer probably is, at 
any rate in most cases, that creeping insects axe thus 
kept from the flowers. The viscid suBafcance is found 
most frequently and abundantly on the. peduncles im- 
mediately below the blossoms, or even on the blossoms 
themselves. In Epimedium alpi/num 9 for instance, 
the leaves and lower parts of the stem are smooth, 
while *the peduncles are covered with glandular, viscid 
hairs. The number of small insects which are limed 
and perish on such plants is very considerable. Kemer 
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counted sixty-four small insects on one inflorescence of 
Lychnis viscosa . In other species the flower is viscid ; 
as, for instance, in the gooseberry, Lirmcea borealis, 
Plurribq?go Europaza , &c. 

Polygonum amphibium is a very interesting 
case. The small rosy flowers are richly supplied with 
honey ; but from the structure of the flower, it would 
not be fertilised by f creeping insects. As its name 
indicates, this plant grows sometimes on land, some- 
times in water. Thosfe individuals, however, which 
grow on dry land are covered by innumerable glan- 
dular viscid hairs, which constitute an effectual pro- 
tection. On the other hand, the individuals which 
grow in water are protected by their situation. To 
them the glandular hairs would be useless, and in fact 
on such specimens they are not developed. 

In most of the cases hitherto mentioned the viscid 
substance is secreted by glandular hairs, but in others 
it is discharged by the ordinary cells of the L surface. 
Keraer is even of opinion that the milky juice of 
certain plants — for instance, of some species of Laduca 
(lettuce) — an&Vers the same purpose. He placed 
several kinds of ants on these plants, and was surprised 
to find that their sharp claws cut through the delicate 
epidermis ; while through the minute clefts thus made 
the milky juice quickly exuded, by which the ants 
were soon glued down. Kemer is even disposed to 
suggest that the nectaries which occur on certain 
leaves are a means of protection gainst the unwel- 
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come, because unprofitable, visits of creeping insects, 
by diverting them from the flowers. 

Thus, then, though ants have not influenced the 
present condition of the vegetable kingdom to the 
same extent as bees, yeftthey also have had'a very 
considerable effect upon it in many ways. 

* Our ^European ants do not strip plants of thfeir 
leaves. In the tropics, on the contrary, some species 
do much damage in this^manner. 

Bates considers 1 that the leaves are used ‘ to thatch 
the domes which cover the entrances to their sub- 
terranean^ dwellings, thereby protecting them from 
the rains.’ Belt, on the other hand, maintains that 
they are torn up into minute fragments, so*as to form 
a flocculent mass, which serves as a bed for mush- 
rooms ; the ants are, in fact, he says, 6 mushroom 
growers and eaters.’ 2 

Some trees are protected by one species of ants 
from others. A species of Acacia, described by Belt, 
bears ^hollow thorns, while each leaflet produces honey 
in a crater-formed* gland at the base, as well as a small, 
sweet, pear-shaped J^ody at the tip. In consequence, it is 
inhabited by myriads of a small ant, which nests in the 
hollow thorns, and thils finds meat, drink, and lodging 
all provided for it. These ants are continually roaming 
over the plant ; and constitute a most efficient body- 
guard, not only driving off the leaf-cutting ants, but, 
in Belt’s opinion, rendering the leaves less liable to be 

1 Loc. oit, v.i. p. 26. 8 Zoo. oit., p. 79. 
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eaten by herbivorous mammalia. Delpino mentions 
that on one occasion he was gathering a flower of Glero - 
dendrum fragrans, when he was himself ‘suddenly 
attacked by a whole army of small ants .’ 1 

Moseley has also called* attention 2 to the gelations 
which have grown up between ants and two 4 curious 
epiphytes, Myrmecodia armata and Hydifiophyt'iPfn 
formicarum . Both^ plants are associated in their 
growth with certain species plants. As soon as the 
young plants develop a stem, the ants gnaw at the base 
of this, and the irritation produced causes the stem to 
swell; the ants continuing to irritate an(J excavate 
the swelling, it assumes a globular form, and may 
become even larger than a man’s head. 

4 The globular mas^ contains within a labyrinth of 
chambers and passages, which are occupied by the ants 
as their nest. The walls of these chambers and the 
whole mass of the inflated stem retain their vitality 
and thrive, continuing to increase in size with ‘growth. 
From the surface of the rounded mass are given off 
small twigs, bearing the leaves and flowers. 

4 It appeai£«that this curious gall-like tumour on 
the stem has become a normal condition of the plants, 
which cannot thrive without the ‘ants. In Myrmecodia 
armata the globular mass 'is covered with spine-like 
excrescences. The trees I referred to at Amboina had 
these curious spine-covered masses perched in *evpry 

1 Scientific Lectwres , p. 33. 

8 Notes by a Naturalist on the * Challenger,* p. 869. 
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fork, and a with them also smooth surfaced masses of a 
species of Hydnoi ohyturn.’ 

There are, of course, many cases in which the action 
of ants is very beneficial to plants. TheyJjill off a 
great number of small caterpillars and other insects. 
Forel found in one large nest that more than twenty- 

•v • 

eight dead insects were brought in ppr minute ; which 
would give during the period ef greatest energy more 
than 100,000 insects » destroyed in a day by the 
inhabitants of one nest alone'. 

Our English hunting ants generally forage alone, 
but in warmer countries they hunt in packs, or even 
troops. 

As already mentioned, none of our northern ants 
store up grain, and hence thare has been much dis- 
cussion as to the well-known passage of Solomon. I 
have indeed observed that the small brown ants, Lasius 
niger , sometimes carry seeds of the violet into their 
nests, but, for what purpose is not clear. It is, however, 
now a well-established fact that more than one species 
of southern ants do collect seeds of various kinds. 
The fact* of course, has long been^Hiown in those 
regions. 

Indeed, the quantity of grain thus stored up is some- 
times so considerable, that in the * Mischna,’ rules are 
laid down with reference to it; and various com- 
mentators, including the celebrated Maimonides, have 
discussed at length the question whether such grain 
belonged to the owner of the land, or might be taken 
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byigtetoei^-i^giving the latter the benefit of the doubt* 
TheydoMot appear to have considered the rights of 
the ants. 

Hop^ 1 has called attention to the fact that Meer 
Has6an Ali, in his 4 History of the Mussulmans/ 
expressly mentions it. 4 More industrious little crea- 
tures/ he says, 6 cannot exist than the small red ants^ 
which are so abundant *in India. I have watched them 
at their labours for hours, without tiring. They are so 
small, that from eight to twelve in number labour with 
great difficulty to convey a grain of wheat or barley, 
yet these are not more than half the size of a grain of 
English wheat. I have known them to carry one of 
these grains to their nest, at a distance from 600 to 
1,000 yards. They travel in two distinct lines over 
rough or smooth ground, as it may happen, even up 
and down steps, at one regular pace. The returning 
unladen ants invariably salute the burthened ones, who 
are making their way to the general storehouse /but it 
is done so promptly, that the line is neither broken nor 
their progress impeded by the salutation.’ 

Sykes, in his 0 account of an Indfan ant, Pheidole 
providens 2 * appears to have been % the first of modern 
scientific authors to confirm the statements of Solomon. 
He states that the above-named species collects large 
stores of grass seeds, on which it subsists from February 


1 Tram. Ent. Soo . 1840, p. 213. 

2 Ibid. 1836» p. 29. Dr. Lincecum has also made a similar 

observation. 
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to October* On one occasion he even observed the 
ants bringing up their stores of grain to dry them 
after the closing thunderstorms of the monsoon; an 
observation which has been since confirmed Ajjr other 
naturalists. 

It is now known that harvesting ants occur in the 
wanner $mrt of Europe, where their # habits have been 
observed with care, especially byJVloggridge and Lespds. 
It does not yet seeip guite clear in what manner the* 
ants prevent the grains from germinating. Moggridge 
found that if the ants were prevented from entering 
the granaries, the seeds began to sprout, and that this 
was also the case in deserted granaries. Ij would ap- 
pear therefore that the power of germination was not 
destroyed. 

On the other hand, Lesp&s confirms the statement 
long ago made by Aldrovandus that the ants gnaw off 
the radicle, while Forel asserts that Atta structor 
allows the seeds in its granaries to commence the pro- 
cess gf germination for the sake of the sugar. 

A Texan ant,* Pogonomyrmex barbatus,' is also a 
harvesting species, storing up 'especially the grains of 
Aristida oligantha , the so-called 4 ant rice/ and of a 
grass, Buchlee dactyloides. These ants clear disks, ten 
or twelve feet in diameter,* round the entrance to their 
nest, a work of no small labour in the rich soil, and 
under the hot sun, of Texas, t say 4 clear disks/ but 
some, though not all, of these disks are occupied, espe- 
cially round the edge, by a growth of ant rice. These 
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ants were first noticed by Mr. Buckley , 1 and their 
habits were some time afterwards described in more 
detail by Dr. Lincecum , 2 who maintained not onjy that 
the ground was carefully cleared of all other species of 
plants, but that this grass was intentionally cultivated 
by the ants. Mr. McCook , 3 by whom this subject has 
been recently studied, fully confirms Dr. Lincecum 
that the disks are kept carefully clean, that the ant 
rice alone is permitted to grow an them, and that the 
produce of this crop is 'carefully harvested ; but he 
thinks that the ant rice sows itself, and is not actually 
cultivated by the ants. I have myself observed in 
Algeria, that certain species of plants are allowed by the 1 
ants to grow on their nests. 

1 Proc. Acad. Nat. Sci . Philadelphia , 1860. 

2 Lit mean Journal , 1861, p. 29. 

p The Nat. Hist, of the Agricultural Ants of Teuas, p. 38. 
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CHAPTER IV. 

ON THE RELATIONS OF ANTS TO OlfciR ANIMALS. 

The relations existing between ants and other animals are 
even more interesting than their relations with plants. 
As a general rule, not, however, without many remark- 
able exceptions, they may be said to be those of deadly 
hostility. 

Though honey is the principal food of my ants, 
they are very fond of meat, s2nd in their wild state 
ants destroy large numbers of other insects. Our 
English ants generally go out hunting alone, but 
many of the species living in hotter climates hunt in 
packs, or even in troops. 

Savage has given 1 a graphic account of the * Driver * 
ants (Anomma arcens , West) of West Africa. They 
keep down, he says,' the more rapid increase of noxious 
insects and smaller reptiles ; consume much dead 
animal matter, which is constantly occurring, decaying, 
becoming offensive, and thus vitiating the atmosphere, 
and which is by no means the least important in the 
Torrid Zone, often compelling the inhabitants to keep 

1 * On the Habits of the Driver Ants,’ Trans. Tint. Soc. 1847 
p. 14. 
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their dwellings, towns, and their vicinity in^a state of 
comparative cleanliness. The dread of them is upon 
every living thing 

* TJieir entrance into a house is soon known by the 

simultaneous and universal movement of rats, mice, 
lizards, Blapsidse, Blattidae, and of the numerous 
vermin that in$sst our dwellings. Not being agreed, 
they cannot dwell together, which modifies in a good 
measure the severity of the Drivers’ habits, and renders 
their visits sometimes (Enough very seldom in my view) 
desirable 

‘ They move over the house with a good degree of 
order, unless disturbed, occasionally spreading abroad, 
ransacking one point after another, till, either having 
found something desirable, they collect upon it, when 
they may be destroyed en masse by hot water. .... 

* When they are fairly in, we give up the house, 
and try to await with patience their pleasure, thankful, 
indeed, if permitted to remain within the narrow limits 
of our beds or chairs.’ 

These ants will soon destroy even the largest animal 
if it is confined* In one case Savage saw them kill near 
his bouse a snake four feet long. a Indeed, it is said that 
they have been known to destroy the great python, 
when gorged with food and powerless. The natives 
even believe that the python, after crushing its victim, 
does not venture to swallow it, until it has made a 
search, and is satisfied that there are no Drivers in the 
vicinity! It is very remarkable that these hunting 
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inclination to crime shows itself in its greatest in 
tensity towards the age of 23 or 24, and goes on from 
thence^ gradually diminishing up # to extreme old age, con- 
trary to what happens to the suicidal tendency. W e might 
produce confirmation of this antagonism from the statistics 
of Italian convicts, of whoift 45' 7 per cent, are between 20 
and 30 years of age, and from thos^ of England and 
Austria, of whom only 42*5 per cent, are of the same age ; 
but we will confine ourselves to bringing forward from 
Quetelet and Drobisch $e comparison relating to suicides 
and criminals •in France, both because it is the most 
homogeneous and numerous aggregate of facts, and be- 
cause the exactitude and uniform source of the statistics, 
combined with the character of the legislation, give a 
greater certainty and importance to the results. 


Taele XXXI. — Antagonism between Suicide and Crime. 
(. According to Ages and Sex in France). 



Iu a period in which the tendency to suicide was 
greatest at above 70 years of age, among men as well as 

Q 
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women, crime on the other hand in France furnished the 
greatest intensity before the age of 25, so that in deline- 
ating the two curves of these tendencies there would be 
found an inverse parabcfcic developement. 

Man easily gives way to the instigation to crime 
when his physical developeme jt is nearly complete ; when 
the passions, and particularly the more expansive passions, 
reign with their* natural impetuosity ; and when reason 
has not gained the maturity fit to direct him in the mis- 
fortunes of life. In that period in which the imagina- 
tion has the supremacy over the other roental faculties, 
there is often an expenditure of the energy with which 
the constitution is endowed in the directions opened by 
the worst instincts and brutish desires. It is only slowly, 
and after having been long in contact with society, that 
man becomes more indulgent towards others and more 
severe towards himself. 

§ 3. Civil Status . 

The study of the social status ought to follow that of 
sex and age, with which it is intimately connected. The 
usual error has been repeated here also, of inferring the 
more or less favourable influence of celibacy and marriage 
from the absolute numbers of suicides without thinking 
of the numerical difference existing in a population be- 
tween the unmarried and those who are or have been in 
the conjugal state. And, indeed, it is necessary to keep 
count of the great preponderance of the single under 20 
years of age, to attain an exact proportional comparison. 
In a population of 24,000,000, like the English, scarcely 36 
per thousand men are married before their twentieth year, 
whilst among women at that age already 151 per thousand 
are married. It seems, then, that the advice of Oettingen 
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to eliminate all tlie individuals under 20 years of age 
should not be followed, because by so doing almost two- 
tenths of the married would be excluded, at any rate 
where there is a tendency to earljf marriage as in England. 
It is better to limit the exclusion to all children and 
young people under 15 yea*s of age, and then to proceed 
to the proportional calculation per million of thfc remain- 
ing individuals. But statistics containing information on 
this important element of social life are scarce, and the 
most complete in this direction, we are pleased to say, are 
the Italian, of which we shall here prefer to make use. 

At all times it has been admitted that celibacy had a 
disadvantageous influence in comparison with marriage, 
for it is evident that marriage shows the most beneficial 
influence on* man’s vitality, and that which happens to 
mortality in general is repeated as to suicide, except that 
the effects, as might naturally be foreseen, are still 
sharper, particularly in widowhood. But before demon- 
strating this influence by the diverse inclinations of the 
unmarried, married, and widowed, let us hasten to show the 
constant regularity of the general returns of their suicides 
in particular years and countries. Our Table XXXII. 
contains in regard to this subject a. comparison between 
various counfries, and especially the separate returns of 
recent years for Italy, France, and Prussia. The numbers 
of the divorced are*given only for some German countries ; 
thus the Saxon statistics divide the divorced (Geschiedene) 
from those separated from bed and board (jjetrennt Lebende) 9 
which we, however, have joined in one list. In Italy and 
France they keep no reckoning of the separated, although 
it is known that they contribute largely to Voluntary 
deaths. 

In considering the proportional numbers per thousand 
suicides, calculated on the actual lumbers, we find the 
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Table XXXII . — Influence of the Civil Statics on the Tendciicy to 
Suicide . 


( Proportions per Cent. fortSexes and for Civil Status calculated on 
Absolute Numbers .) 



1 

Single 

Married 

Widowed 

Divorced 

Unknown 1 




4 







c 


M 

F, 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 


m<)-72 

34’7 

30*4 

46*2 

41*1 

13*9 

20*5 

1*9 

1*4 

3*3 

0*6 


1873 

32*5 

40*6 

43*3 

36-6 

14*3 

20*6 

2*7 

13 

7*2 

0*9 

Prussia -< 

1874 

33*7 

39*8 

15 8 

35*4 

14*1 

20 8 

1*9 

2*4 

4*5 

1*6 


1875 

33*8 

30 3 

46*8 

38 5 

14*2 

10*6 

0*8 

0*9 

4*4 

1*7 


1873-75 

83 3 

40 0 

46*4 

36*8 

14*2 

20*3 

1*8 

1*5 

5 3 

1*4 


1847-50 

33*7 

29 5 

45*2 

44*9 

10*7 

22-2| 

3*1 

1*8 

72 

1*5 

1 

1851-55 

33*7 

34*5 

46*9 

41*5 

12 3 

19*6 

1*5 

1*0 

5*6 

3*4 


1850-60 

36*2 

39 5 

44*9 

39*0 

10*1 

18 0 

1*8 

1 3 

6*9 

2 2 


1801-65 

35*1 

35*3 

46*3 

42* i 

11*0 

16 0 

1 2 

1*2 

6*4 

5*2 


1866-70 

31*3 

40 2 

49 1 

10 9 

12*4 

17*2 

1*3 

08 

6*0 

0*9 


1 1871 -76 

30*8 

36*8 

48*1 

41*3 

13*2 

19 8 

09 

0*9 

7*0 

1*2 


1863-66 

30 3 

25*9 

48*6 

51*4 

15*1 

22*7 





? 

? 


1867-71 

35 8 

26 2 

47 2 

48 7 

15*8 

24*4 

— 



1*2 

0*7 


1872 

34*0 

21 8 

47 0 

46 9 

15 0 

25*6 

— 



4*0 

0*7 

Frauoe - 

1873 

35 0 

25*7 

45*2 

49-5 

14*7 

23*0 

— 



4*5 

1*8 


1874 

86*6 

27*2 

46*4 

49 5 

13*9 

22*4 

— 



3*0 

0*8 


1875 

32*1 

28 5 

50*4 

48*3 

14*8 

22*6 

— 



2*7 

0*6 


V1876 

34*7 

26*G 

45*1 

493 

15*9 

22*3 

— 

— 

4*3 

1*8 


fl866 

48*2 

33*4 

38*0 

47 0 

5 3 

J3 6 





85 

6*0 


1867 

43 y 

26*6 

39 6 

55 9 

12 3 

16 1 

— 

— 

4*2 

1 4 


1868 

47*4 

42*4 

35*7 

40 0 

88 

13*3 

— 

— 

81 

4*3 


18G9 

43*8 

34*0 

42*1 

44*0 

94 

18 7 

— 


47 

2 7 


1870 

43*5 

20*1 

40*3 

46*5 

12*5 

23 8 

— 


37 

0*6 


1871 

45 5 

31*0 

41*3 

48 2 

10 4 

19*4 

— 


2*6 

1*4 

rtol T7 

1872 

43*2 

3C*6 

43 0 

41*7 

10-4 

18*7 

— 

— 

3*4 




1873 

41*1 

27*2 

43*1 

49 7 

12*1 

23*1 

— 

— 

3*7 




1874 

41*1 

29*7 

45*5 

49*3 

11*8 

20*2 

— 

— 

1 

0 8 


1875 

44 4 

44 0 

41*6 

41*2 

10 9 

1 i3*7 

— 

— 

3*1 

1*1 


1876 

47 9 

38 9 

38*1 

42*9 

11*5 

16 5 

— 

— 

1 2 7 

1*7 


1877 

44 1 

31 2 

42*0 

53 1 

11*2 

15*7 

— 

— 

i 2*4 

— 


1866-71 

45*3 

32 8 

39 5 

16*8 

10*0 

177 

— 

— 

5 2 

2*7 

1 

.1872-77 

43*8 

34 0 

42*1 

4, *3 

11*3 

18*1 

— 

““ 

2*8 

0*6 


unmarried to predominate numerically , although only 
slightly over the married ; then come the widowed, and in 
Saxony, the divorced and separated; but with respect 
to the two sexes, the bachelors are predominant among 
the men, while on the other hand, in some countries 
( Italy . France, and Saxony) the proportion is greater of 
the married women than of the marriageable. Another 
sexual difference is furnished by the condition of widow- 





INDIVIDUAL BIOLOGICAL INFLUENCES 22§ 

hood, since widows are proportionally higher in number* 
than widowers, so that in Italy the former reach half the 
number of marriageable women* the latter scarcely the 
quarter of the number of bachelors. The number of the 
divorced and separated in Saxony, although here derived 
from the statistics of thirfy years, do not seeiji to differ 
much in the two sexes. Kemarkable,too remarkable indeed, 
is the return of individuals of unknown status, but pro- 
bably it is increased, in Italy and France, by many separa- 
tions, legal or otherwise, and not only by the uncertainty in 
which the official registrar finds himself in face of indi- 
viduals who are joined together only by th religious bond. 
Among others cases of suicide, destitute of any clue, 
are many caused by drowning, and many commit ted by 
persons unknown. Naturally, the number of women of 
unknown social standing is very small, both on account 
of the sedentary lives of women, and because they do not 
need to hide their own social condition so often as men. 
The figures vary little from year to year, if the aggregate 
of the most recent statistical periods arc taken into con 
sideration ; nevertheless, the contribution of each return 
is not always uniform. The most uniform place in the 
annual returns of suicide is filled by the widows, who con- 
stantly surpass the widowers. 

But the influence of the social condition, together 
with sex, appears still more clearly in the relative percent- 
age between men and women of each of the four categories. 
Arranging in one table only some relative dates of various 
countries, and* in order to spare the reader’s mind reduc- 
ing the report to the simple figures only, we perceive that, 
whilst the general relation of the two sexes varies very 
little from about 20 females to 80 males among the single, 
it is smaller for the women of Italy, France, and Baden ; 
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^larger for those of Prussia ; and among the married, on the 
contrary, larger for the former, smaller for the latter. 


Relative Percentage bet ween the Sexes in the Civil Status of Suicides . 



Single | 

Married | 

Widowed 

Unknown 

Italy 

M. 

1 F. 

M. 

F. 

M. 

F. 

M. 

F. 

I860 

86 

'14 

77 

23 

61 

39 

85 

15 

1807 

80 

14 

75 

25 

77 

23 

93 

7 

1808 

i 81 

19 

77 

23 

70 

30 

88 

12 

I860 

81 

19 

i 75 

25 

62 

38 

84 

• 16 

1870 

84 

16 

: 76 

24 

65 

35 

96 

4 

1871 

87 

13 

! 79 

21 

71 

29 

86 

14 

1872 

82 

1 18 

78 

22 

68 

32 

100 

— 

1873 

88 

14 

79 

21 

69 

31 

100 

— 

1874 

81 

19 

74 

20 

57 

43 

86 

14 

1875 

81 

19 

81 

19 

77 

23 

92 

8 

1870 

86, 

14 

82 

18 

78 

22 

99 

1 

1877 

86 

14 

76 

24 

74 

26 

100 

~ 

France 

3863-68 

84 

16 

78 

22 

71 

29 

' 


1807-71 

84 

16 

79 

21 

72 

28 

89 

1L 

1872-76 

83 

17 

78 

22 

71 

29 

93 

7 

Prussia 

1860-72 

80 

20 

82 

18 

Wid. and 

75 

divorced 

25 

96 

4 

1873-75 

78 

22 

83 

17 

70 

24 

95 

5 

Saxony 









1866-70 

77 

23 

84 

16 

70 

24 

97 

3 

1871-76 

78 

22 

83 

17 

74 

26 

00 

4 

Baden 

1864-68 

87 

13 

87 

13 

Wid< 

73 

>wers 

1 27 

97 

3 

1869-73 

84 

10 

85 

15 

80 

1 20 

j 

95 

5 


Hut the most marked divergence from the normal is 
the state of widowhood ; in all countries the proportional 
relation between the widows and widowers exceeds that 
between the spinsters and the bachelors, between the 
married women and married men, so that evidently 
widowhood brings the woman nearer to man than any 
other social condition ; a fact which might be conjectured 
even before it was confirmed by statistics, although accord- 
ing to the researches of Bertillon the mortality of widowers 
everywhere, but especially in France and Belgium, sur- 
passes that of widows. It is a fact that wars, making a 
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great number of widows, always raise the annual number 
of their suicides. • In making this careful search into the 
statistics immediately before or after the J?ranco-German 
war of 1870-71, we find a suddln leap in the suicides of 
the widows in France, Prussia, Baden, and Saxony from 
1870-71 to 1872, greater than among the spinsters and 
wives. 

But it is necessary to check the results of the actual 
figures by a reference to the population. A computation 
on the census must be made to find a uniform distribution 
of the annual geometrical augmentation of average on all 
classes of inhabitants, supposing the conditions of the 4 
population to remain unchanged from year to year, as in 
fact they do, when no great social disturbances take place, 
as wars, epidemics, or famines. 


Table XXXIII. — Influence of the Civil Status on the Tendency 
towards Suicide. 

(Proportions per Million Inhabitants of each Civil Status.) 


Countries 

Single 

Married 

Widowed 

M. 

F. 

M. 

F. 

M. 

F- 

Italy 

. 1873-77 

86-0 

19-8 

71-8 

• 20-1 

168-6 

29*6 

France 

. J 863-66 

56-4 

326-3 | 56-9 

45-9 

235-1 | 67-7 

72*8 

579*3 | 123*4 


. 1865-66 
. 1863-68 

184-2 

• 343 1 57 

273 1 59 

151-7 

237 1 59 

245*7 1 62-5 

279*5 

641 | 127 

628 1 133 

Saxony . 
Wtirtcmbcrg 

. 1847-58 
. 1646-60 

173 

? 1 ? 

? | ? 

154-5 

481 I 120 
226 1 62 

303 

1,242 | 240 

530 1 97 

„ 

. 18J3-75 

330 

230 

360 

Switzerland 

. 1876 )- 

410 

66 

449 

71 

817 

76 

Tiedmont . 
Lombardy 
Venetia . 
Emilia 

. 1872-76 

113-0 

107*6 

91-9 

158-5 

20-7 

22-7 

24-5 

511 

76-1 

89-1 

113-0 

135-3 

18-5 

18-7 

344 

474 

153*2 

218*3 

195*6 

348*8 

24*4 

37*1 

51*8 

72*3 


Divorced 


M. 


3,102 

1,298 


312 

281 


3*0 

(comp with 
the widowed) 


From the number of single people, those under 46 
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years of age are excluded in the French returns, those 
under 20 from the Wiirtemberg returns, and those under 
15 from the S^iss and Italian returns (Table XXXIII.). 

Looking at the aggregate of the two sexes, the per- 
nicious influence of widowhood, divorce, and celibacy, and 
the good effect of marriage, fk ratified. In fact, if we 
take the position of the bachelors and widowers in conjunc- 
tion with that of the married men, which is the smallest, 
and which we will make equal to 100, we shall then 
get: 



Married 

Single 

Widowed 

Divorced 

In Italy 

100 

108 

U7 



In France 

100 

112 

100 

— 

In WUrtemberg 

,100 

143 

lf>G* 

139 


But the differences of the sexes must be noted ; whilst 
on men the hurtful influence of celibacy and widowhood is 
lasting, women, on the contrary, give in Italy, France, and 
Switzerland, fewer suicides in the single state, and more 
among the married and widows. In fact, in Italy the same 
number of men amongst ^jhom, if they were married, 
there would be 100 suicidff, would furnish if single 120 
and 235 if widowers ; whim an equal number of spinsters, 
compared with 100 suicides of married women, would give 
only 90, whilst widows give 147. In France, if the loss 
by or probability of suicide amongst married men is repre- 
sented by 100, that of the single becomes 111*4, and of 
the widowers 256 ; but reckoning the loss among married 
women as equal to 100, that of girls amounts only to 94, 
and among widows it rises to 213. Thus the unexpected 
result is reached, that widowhood increases the loss more, 
among men than among women, and celibacy hurtful -to 
the former is *uot so much so to the latter. The propor- 
tion of married women who inflict death upon themselves 
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deserves all the attention of psychology ; it denotes that 
woman does not often find in matrimony the happiness of 
her youthful dreams. 

On the other hand, the single have fewer motives which 
urge them to self-destruction, and neither should we for- 
get another physical cause #f suicide among the married, 


Fi o. 7. 



U M W U M W MO McsWcWcs MCMcsWcWcs 

Influence of the Civil Statu* (Italy) and of the Family (France) on the tendency to 
suicide. 

V unmarried, M married, W widowed; Me manied with children. 

Mcs married childless, IKc widowed with children, lies- widowed childless. 

the frequent mental alienation during pregnancy and 
child-birth, against which the unmarried have only to set 
the shame of illegitimate child-hearing. It is, indeed, 
an exceptional fact that in Switzerland even the married 
men have more tendency, though only in a slight degree, 
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towards suicide than the unmarried. We do not fathom ' 
the reason of this, and our data belong, to one year only. 

The sexual differences in the divorced state are most 
important. Only duriftg 1873-75 in Wiirtemberg the 
intensity of divorced was below that of the widowed and 
single ; but in the same cour^ry during the much longer 
period of- fifteen years, between 1846-60, and in Saxony, 
their probable lo&s by suicide appeared higher, to an extra- 
ordinary degree, than that by the other classes. Repre- 
senting the loss of married men and women at 100, the 
following progressive numbers are foundt for widowhood 
and divorce : 



Men 

Women 


Married 

Widowers 

Divorced 

Married 

Widows 

Divorced 

In Saxony . 1848-57 

100 

258 

C44 

100 

200 

260 

In Wiirtemberg 184(5-60 

100 

234 

574 

100 

189 

530 


Divorce is then proportionally more harmful to man 
than to woman, particularly in Saxony ; where the proba- 
ble loss among the divorced men is sixfold that of the 
married, and more than double that of the widowers; 
among the divorced women, on the other hand, the loss is 
more by under & fourth of that among widows. But it is 
not so in Wiirtemberg, where, on the contrary, compared 
to widowhood, divorce becomes much more hurtful to 
woman. 

Up to this point the civil status has been considered 
without regard to # the age of the suicides ; but, as Bertillon 
notices, it is useful to study the combination of that with 
the powerful influence exercised by each particular period 
of life, to ‘each one of which very different moral and 
material conditions of the individual correspond in the 
single or married, among the widowed or divorced. On 
the other side, we find the readiness towards suicide in- 
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crease with years, but as on the whole the single average 
younger than the married, and these than the widowed, it 
is easy to understand how a part of the higher proportion 
offered *by these last may be attributed to the influence 
of age. In fact, up to 15 years of age, the number of the 
unmarried already diminish**] by death begins to diminish 
still more by reason of marriage. Whilst the maximum of 
the unmarried is between 1 and 1 0 years of age* that of 
the married falls between 30 and 50 (variable in different 
countries), and lastly, that of the widowed is only beyond 
the age of 60.® Whence it happens that in the most 
advanced period of life, the influence of age and that of 
widowhood combine together to increase the readiness for 
suicide of the widowed. With regard to the divorced, on 
the other hand, their maximum falling about the fifth 
decennial of life (in the German Empire), it may be sup- 
posed that their great suicidal tendency depends almost 
entirely on the influence of divorce, a very small part of 
it having regard to age. 

Bertillon has studied the combination of age with 
the Registrar’s returns upon the French data of 1863-68, 
and the following summing-up is the fruit of his investi- 
gation. The greater number of unmarried (that is to say, 
58 per cent., exclusive of those under 15, who contribute 
only in the smallest degree to suicide) are between 15 and 
20 years old, of married between 30 and 50, of widowed 
between 55 and 75; the first then hi^ve an average of 
26*8 years, the second of 45*8, the third of 61 years. 
That being premised, and calculating on the numbers of 
the period 1863-68 (see Tables XXIX. and XXXIII.), 
the influence of age ought to have raised the average of 
the unmarried in France to 139 suicides a year per million 
of individuals, and about 250 of the married people ; that 
is to say, that the probable loss by suicide, if it depended 



236 


SUICIDE. 


only on age, would be much larger among married people 
than among single, in about the relation of 100 : 55*5. 
But exactly the reverse happens as the proportion of 
suicides is less among t^e married, being as 100 : 111*4. 
The influence of marriage as a preservative against suicide 
has, then, neutralized that of«age by diminishing the pro- 
bable loss of the married by more than one-half. It is less 
easy to estimate the influence of the state of widowhood 
by reason of the great increase of suicide among the old; 
the advanced age of widowers, however, is not the only 
cause of the phenomenon, since, if it wele, their average 
would be between 406 and 511 per million; it reaches 
instead tq 628, an evident sign that to the loss by age is 
joined that caused by widowhood. 

The ‘same laws repeat themselves for French women; 
the single, whose average age is 28*4, ought to sustain a 
loss of 42, but it amounts to 60 ; and the widows, who 
have an average of 60 years of age, instead of having the 
usual proportion of 116 for women at that age, go up 
to as many as 133 suicides per million, precisely because 
widowhood is, like celibacy, a powerful predisposer to 
suicide. 

Applying this reasoning to Italian statistics, we are de- 
prived, it is true, of information as to the average age of the 
three groups of individuals ; but supposing it to be not very 
different from that of the French, we obtain a like result, 
except for widows^ If the medium age of single men is 
put at 25 or 26, that ought to produce about 77 suicides 
per million, according to the proportions of age which we 
found for 1872—77 ; but it gives us an average of 86*6, 
about 10 more than the required numbers should be. As 
to the married people, their medium age put at 45*8 would 
produce a loss of 102 per million, with a relative proportion 
to that of the single = 135 : 100; in reality, however, their 
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loss is even below that of the single, namely, 93 : 100* 
The difference of existing between the returns per cent., 
or of 31 between the theoretical average of 102 and the 
actual 5ne of 71, represents the beneficial share exerted by 
the marriage tie on the inclination of the Italians towards 
suicide. Lastly, the widowers, in place of giving 140 
per million, as their age would entail, furnish instead 
148 suicides per million. Amongst Women, the same 
method would show a slight disadvantage for the unmarried 
and widows (the medium age of widows is lower than 
that of widowers), and only a slight advantage for the 
married . 

It may now be worth while to investigate whether the 
presence of children would be a sufficient check upon the 
inclination fo suicide. Very few official publications con- 
tain this important datum ; we "will, however, quote the 
French, which divides the married and widowed with pro- 
geny from those without, and the Prussian, where those 
suicides are found separated who leave behind them rela- 
tions needing their assistance. In France, the influence 
of a family over the inclination of the two sexes to commit 
suicide is as follows : 


Mon | Worn on 


France, 18G7-76 

Actual 
numbei s 

For cent. 

Actual 
nimihi rs 

Per cent. 

Married with issue . 

13,022 

67-G 

8,221 

61-0 

„ without issue 

6,201 

32 4 

2,00 

39-0 

Total of married 

19,283 

100 0 * 

6,2K2 

100-0 

Widowed with issue . 

4,122 

65 8 

1,317 

G9-4 

„ without issue 

2,1 U 

34 2 

1,0 to 

40-6 

Total of widowed 

6,266 

100 0 

2,357 

100-0 


In Prussia, the suicides with relations in need of their 
help are thus divided, according to sex and civil status, 
remembering that the single are those above 15 years of age. 
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Prussia, 1869-75 

Men 

Women 

Actual 

numbers 

t 

Per cent. 

Actual 

numbers 

Per cent. 

Unmarried without needy relations, . 

5,261 

94*9 

1,384 

91-4 

» with „ „ 

286 

6*1 

131 

8-6 

Total of unmarried ..... 

6,547 

100-0 

1,615 

100*0 

Married without needy iasuo . 

*2,811 

36*4 

722 

44-6 

» with „ „ 

4,92» 

63*6 

899 

55-4 

Total of married 

7,740 

100-0 

1,621 

100-0 

Widowed without children unprovided for 

1,733 

73-0 

654 

. 79 ' 7 

with 

639 

27-0 

188 

* 22-3 

Total of widowed 

2,372 

100-0 9 

842 

ioo-o 

Divorced without children 

217 

70-0 

34 

67 -6 

, with „ ... 

93 

30*0 

26 1 

424 

Total of divorced . . 

310 

100-0 

59 

100-0 


From these figures it will be seen that the presence of 
children is a stronger check for the mother than for the 
father in married life and widowhood, whilst it is the con- 
trary in the state of divorce. This characteristic of the 
divorced confronted wdth the married women and widows 
must be owing to the frequent separation from the children, 
whose care andeducation are by law usually entrusted to the 
father. But the influence of a family is made still more 
evident by the actual numbers per million of individuals 
belonging to each state, as Bert ilion junior has established 
( Revue seieutijique , February 1879). 

In our fig. 7 (at p. 233) the phenomenon is shown most 
clearly by France ; the loss by suicide, which among the 
married with issue is 205 per million for the husbands and 
45 for the wives, rises on the contrary among the childless 
marriages ,to 470 for the former and to 158 for the latter ; 
the one doubled, and the other more than tripled in number. 
And with rrgiml to widowhood, among men with children 
the prohibit 4 !<>ss is 526, and among women 104 ; but when 
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they are childless the number of suicides increases to 1004 
among the widowers, to 238 among widows. 

Let us recall the attention of the reader to the fact 
that the possession of children -is a restraint upon the 
widows sufficient to overcome the harmful influence of 
widowhood, whilst the want of children raises the tendency 
in wives barren from whatever cause by one-third above 
the first class of widows. The abandonment, isolation, 
often misery, attendant upon widowhood, are continually 
overbalanced in woman by her sweetest and noblest affec- 
tion, maternaljove. Nor ought we to forget that many 
women find themselves happier in widowhood than they 
were in married life ; so true is this, that they are much 
less eager to leave that condition by re-marriage than are 
widowers (Bertillon). 


.§ 4. The Professions. 

The investigation of the influence of professions on 
human life and proclivities has much interest for the 
medical student, and professional hygiene forms the 
greater part of the daily medical code; not only in the 
department of internal and external pathology or racial, 
whether as concerns diseases bred by certain manufactures 
and arts, or on account of greater or less human longevity, 
but also because it affects the developement of the mind, 
the strength of the reason and its susceptibility of educa- 
tion, and the culture of the moral sentiments. We mean 
to say that a] So in the psychological field this branch of 
hygiene has struck vigorous root, and the proo£ of it is the 
more or less fortunate efforts to indicate to the legislator 
the tendency to crime in the different social ranks, to the 
alienist the more or less resisting power of some profes- 
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sions against madness, and especially against certain fixed 
types of it, lastly, to indicate to the sociologist the different 
inclination for suicide of particular professional classes. 
This last point has been- investigated by many statisticians, 
from Gasper, Petit, and Cazauvieilh, to Lisle, Friedreich, 
Kayser, Legoyt, and Wagner ; r but in truth the obstacles to 
arriving at any conclusion are so many that no available 
results have been obtained. Bearing in mind what un- 
certainty attaches to the professional statistics of a census, 
we shall not charge science with the errors based on such 
data. Only in ideal professional statistics as Mayr says, 
could all the necessary and exact information which even 
now we demand be registered at a future day. Under 
actual circumstances it becomes a matter of course that the 
study of the influence of professions on the suicidal 
tendency falls far short of adequate accuracy ; at the most 
it must be confined to determining the regularity of social 
life even under this aspect, and approximately the greater 
or less probable loss by suicide in the well-marked and 
less variable professional categories only. 

Those who with the largest collection of data have 
studied this subject are, as usual, Wagner and Legoyt; as 
skilful statisticians they have attempted to determine 
the question by the relation to the number of those belong- 
ing to each 'profession . However, it is only within the 
last years that a less inaccurate and more uniform profes- 
sional census has come into use; yet still leaving such 
differences between the various States as to render a com- 
parison most arduous and even impossible. Hence it is 
wiser to study each country separately; because although 
we have found more than one recent census reduced to 
groups fit for comparison by Professor Bodio ( Censim . 1871, 
vol. iii. Popolaz. classif . per profession i, Introd. 1876), 
yet was it impossible for us to profit by his labours, owing 
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to grave differences in the ^professional categories. This 
part of our work must then be accepted as a preliminary 1 
study on the question, an essay, and nothing more. 

Let us note before everything^bhe regularity with which 
the separate professional categories contribute each year to 
the aggregate of suicides. We might reproduce here long 
columns of figures, but owing to restricted space, and also 
to create a desire in the reader to sedk himself for the 
proofs in the official tables, we limit ourselves to some 
returns as to the professions of suicides in Prussia during 
the four years 1869-72. It is here also necessary to 
keep the sexes Sistinct, because there is no analogy between 
the kind and the numerical relations of the professions 
entered by men, and those in which women can occupy 
themselves.. The following figures refer only to known 
cases, as do almost all the returns on suicide in Prussia. 

The uniform annual distribution of suicides in the 
different professions is a simple effect of that same uni- 
formity of social life through which a population cannot 
suddenly change its professional conditions, hampered as it 
is in its choice between limits imposed upon it by the 
nature, the topography, and the special products of the 
country which it inhabits. Almost always the uniformity 
of voluntary deaths shows not only the existence of these 
material influences, so to speak, but expresses also the differ- 
ent part taken by eivih category or class of individuals in the 
moral progress (psychological) of society of which it makes 
a part. It is presumable that the contribution, in this 
respect, remains uniform in the great mass of individuals, 
and we are cohfirmed in this opinion by each one of the 
professional categories having its own specificness in crime, 
madness, and even in suicide. This last may be investi- 
gated in two ways; either by confronting the different 
numerical position which belongs to all the several pro- 

B 







INDIVIDUAL BIOLOGICAL INFLUENCES. 243 

fessions in the population in general, and in the returns of 
suicide ; or better still, by calculating carefully the annual 
average of violent deaths per million of those engaged in 
each profession. The second iflethod would give results 
more approaching exactness if the professional census did 
not leave so much to be ckesired. 

In the following table (XXXV.) is displayed a specimen 
of an enquiry into professional influence, computed on the 
Italian statistics for the eleven years 1866-76. The 
categories of professions were extracted from the census of 
1871, as is slaown in the first part of the table. 

It docs not appear necessary to us to explain the 
constitution of these seventeen professional groups ; we 
will' only say that the ‘ dependents,’ comprehended also in 
the census .children under years of age, but in the 
calculation of the proportions per million (third part of the 
Table) they were excepted, as we already gave notice in 
the section on age. 

It was, indeed, presumable that those least disposed to 
suicide would be those the farthest removed from the 
difficulties of life, that is lo say, those living at the charge 
of others, or without any profession (Cat. XVII.); their 
average is, in fact, much below that of the population in 
general, and more so among men than among women. 
Equally low is the probability of the classes addicted to 
agriculture, pastoral life, forestry (Cat. I.), although they 
appear to be raised above the normal in the female sex. 
Among country people, however, pellagra contributes to 
raise the mynbers in Italy. The category also of the 
labouring people, for the most part composed of individuals 
not devoted to fixed occupations (porters, Journeymen, 
labourers, ploughmen, shoeblacks, scavengers, grave- 
diggers, workmen without a trade, &c.), furnish few 
suicides ; among the men the average of these is under 
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Professional Categories 
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I. Production of raw materials 

II. Industrial productions .... 

HE. Commerce 

IV. Transport 

V. Property, moveable and immoveable . 

VI. Domestic Servants 

VII. Defenders of the country .... 

VIIL Public administration .... 

IX. Eeligion 

X. Jurisprudence (1S6S-76) • . 

XI. Medical Professions „ . . • . 

XII. Instruction, education „ • . • • 

Xin. Fine arts „ . « . 

XIV. Letters and science „ . • • 

XV. Vagrant professions 

XVI. Industrial supernumeraries . 

XVII. Dependents, and without fixed profession . 
Unknown profesticn* 

Total 
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the general average, and among the women only slightly 
above it, but all the professions and trades which, by habits 
and muscular or psychical occupation, bring women near 
to man, tend to raise, and sometimes in an extraordinary 
degree, their inclination to suicide. 

The opinion which regards suicide as more frequent 
among agriculturists and proletariats of the country than 
amongworkmen and tradespeople is erroneous ; and, indeed, 
the* influences of instruction, of urban life, of economical 
crises are much more felt by the labourers in the great 
centres. In general, however, the propensity to suicide 
among the industrial artizans (Cat II.) is little above the 
common average, and the disadvantage is somewhat less 
among men. It is said that elsewhere the working classes 
pay a heavy tribute to voluntary death, but we must not be 
surprised if Italian statistics do not support this fact. 
Italy is not an industrial country, and those large masses of 
workmen which are found in France, England, and Central 
Europe, whose depravity, corruption, and misery account 
for the high numbers of mad people, delinquents, and 
suicides, do not there exist. But if in the aggregate the 
workmen and artizans show an ordinary tendency, there 
are nevertheless trades which possess the mournful 
privilege of increasing it. We wished to enquire into 
the proofs of this for Italy also, and the average proportion 
per million of individuals for each of the principal indus- 
trial groups during the six years 1872-77 is as follows. 
The computation is made on the census of December 31, 
1871. 
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Intensity of Suicide in the Working Classes in* Italy (1872-77 ). 


Groups op Trades and TndustiSes 


Number of 
suicides 

Per million 
individuals 



M. 

F. 

Total 

M. 

F. 

Total 

1. Tissues 


V 9 

81 

158 

87-1 

16-2 

26-9 

2. Leather 


— 

9 

87-5 

0 

— 

3. Clothing 


235 

82 

317 

92-0 

36-6 

66*1 

4. Toilet necessaries 


47 

1 

48 

206-8 

(78) 

200*7 



2-50 

33 

283 

102-7 

44*3 

89-0 

6. Builders and owners of houses and streets 

210 

1 

211 

68 6 

(50) 

C8-0 

7. Furniture ...... 


43 

— 

43 

191-3 

0 

— 

8. House utensils ..... 


21 

— 

21 

76*7 

0 

• 

9. Transpoit, saddlery, &c. . 


14 

— 

14 

10-4 

0 

— 

10. Fabrication of arms and ammunition 


11 

— 

11 

237-5 

0 

— 

11. Metal industries .... 


69 

— 

69 

|5-5 

0 

— 

12. Machinery and different instruments 


17 

— . 

17 

77-2 

0 

— 

13. Scientific and musical instruments . 


10 

— 

10 

281-9 

0 

— 

14. Paper 


7 

— 

7 

70-7 

0 

— 

15. Printing, lithographing, &c. . 


40 

— 

40 

227-9 

0 

— 

16. Chemical products .... 


2 

1 

3 

531 

(103*2) 

63-4 

17. Objects of luxury .... 


46 

0 

46 

333*3 

0 

— 

18. Lighting 


4 

1 0 

4 

1731 

, 0 

— 


One chief result which surprises is this ; the largest 
averages are returned by those industries which corre- 
spond to the least urgent needs of life, and these are 
groups 17, 13, 10, 15, and 4. The largest is that of 
group 17, which includes workers in objects of luxury, 
goldsmiths, jewellers, ironware, and makers of objects in 
alabaster, pietre dure, jet, toys, &c. This industry is 
more subject than others to general economic changes, 
because every unfortunate phase in the public wealth 
lowers the demand for, and consequently the value of 
their products. On the other hand, the intensity is less 
in the industries of group 1 (weavers, spinners, cloth 
merchants, dyers and spinners of wool, silk, cotton and 
hemp manufacturers, &c.) ; of group 6 (builders, stone- 
cutters, paviors, plasterers, street labourers, white-washers, 
and chimney-sweepers) ; of group 3 (tailors, hatters, seam- 
, stresses, shoemakers, glovers, washerwomen, ironers, &c.), 
although somewhat above the average, especially among 
women; of groups 8, 11, 12, and 14 (makers and mer- 
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chants of glass, earthenware, combs, sieves, brushes, pipes ^ 
founders, iron-workers, coppersmiths, tinkers, tin workers, 
paper,* pasteboard, and ink makers, bookbinders, book- 
sellers, stationers). The numbers increase in group 5 
(millers, bakers, pastry-cooks, druggists, drysalters, dairy- 
men, butchers, cattle merchants, poulterers, fishmongers, 
greengrocers, and fruiterers, wine ‘merchants, cellar 
keepers, beersellers, spirit merchants, cooks, coffeehouse 
keepers, innkeepers, taverners, manufacturers and sellers 
of salt and tobacco) ; in group 7 (ebonists, turners, var- 
nishers, mattress-makers, upholsterers, makers and sellers 
of furniture, frames, chairs, &c.), and lastly, in group 9 
(makers of carriages and carts, saddlers, and farriers). 
Some averages for women are not worth attention, because 
they are drawn from too few numbers ; nevertheless, we 
find the weavers give the smallest number of suicides, and, 
on the contrary, those w T ho are skilled in food industries 
give the great est. 1 

One class of persons which gives very few suicides con- 
sists of those devoted to religion, especially among women 
(nuns, convent maids, and lay sisters); and here the reli- 
gious sentiment has less influence than retirement and re- 
moval from the disappointments and passions of the laity. 

The greater probable loss by suicide in the Italian 
population affectsdhe remaining professions. Confronting 
the proportional contribution which they pay to this kind 
of death (letter B, Table XXXV.), and the part which con- 
cerns them among the population (letter A), the greatest 
calamity is found in the so-called ruling classes, and, above 

• 

1 We give in a note Rome approximate figures on the million, calcu- 
lated by Wagner for the French Industries : — Millers 07, bakers 1 16, 
butchers 164, tailors 191, shoemakers 109, workers in textile industries 
150 men, and 26 women ; workers in metal industries 260 ; tanners and 
saddlers 400 (?) 
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all, in the liberal professions and trades. First of all are 
the literary, scientific, journalists, engineers, geometricians, 
all those in short who m$,ke the greatest use of their brain 
power. 

Next come the military, of whose very high inclination 
towards suicide we shall speak *in the following section, 
and then the true 'professionals, tradespeople, and all those 
reckoned in the ‘ vagrant professions.’ Elsewhere some 
of the highest averages have been found in the category 
of domestic servants (Wagner), but the emergence may 
depend upon the different extent given to the category of 
domestic service ; for example, in Prussia, besides the 
menials and servants, the workmen who cannot be classi- 
fied elsewhere are placed there, but who ought to be 
reckoned among the agricultural day labourers. It, never- 
theless, is the case that in Italy, at least, domestic service 
has a moderate tendency to suicide, although above the 
normal in both sexes, and particularly in the female. 

The numbers are very serious among professionals, and 
especially amongst professors, masters, assistants, teachers 
in institutes, and tutors ; and amongst those employed 
in public and private offices, in the custom house, tax- 
gatherers in municipal offices, jails and places of public 
security, ushers and attendants. This fact gives much 
cause for reflection to those who are not ignorant of the 
unhappy and now proverbial condition of these well-deserv- 
ing classes, and particularly of teachers in Italy. This 
drawback, to speak the truth, does not follow us in the 
examination of the returns of women ; schoolmistresses, 
teachers in institutions, governesses, have but little incli- 
nation towards voluntary death, which circumstance may 
be a conclusive argument for those who in the reform of 
education would desire to give preference to women in 
the primary schools. 
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As to the commercial cla*sses, the financial crises of our 
times, the increased bad faith and the desire of immo- 
derate gains, explain the large tribute paid by these classes 
to suicide ; and it is not only the small dealers who swell 
this tribute, but the higher commercial classes also — 
bankers, merchants, and traders. 

With respect to jurisprudence and .the healing arts, 
their average is still higher in Italy, proportionally speak- 
ing, than in France and Prussia. The two categories differ 
little, but the average is somewhat less high among those 
who follow the # medical professions ; but whilst in juris- 
prudence beside advocates, notaries, and procurators, only 
the ushers (1,193 in 25,986) are counted, in the other 
category, Reside physicians - and surgeons are placed 
chemists, phlebotomists, overseers of infirmaries, and 
vcterinaries, without which addition it is presumable, from 
the known disposition of doctors to become mad (Verga), 
that the average would be higher. Certain it is that in 
the upper classes of society the act of suicide spreads daily, 
owing to the direct ratio it has with the increased overuse 
of the brain power. And it is natural that those who*enjoy 
the greatest advantages of the psychical evolution of our 
times should also have to suffer the chief disadvantages 
from it. 1 

We will give briefly some of the most important results 
of the statistics of other countries. 

The French statistics of suicides give the professions 
arranged in a different method from the Italian. In fact, 
up to 1868 many industries and professions (especially 


1 Here are some averages for the cultivated classes in France 
(Wagner): 185 officials per million; schoolmasters, literary men, 
students, artists, 157; advocates and physicians, 101; proprietors and 
capitalists, 182, regard being had, let it be understood, to the in- 
dividuals of the whole family. 
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operative) were specified, bu£ now the lists are reduced to 
only nine, of which here follow the number and proportion 
per thousand in the decennial 1866-75 : . 


1 

France, 1866-75 | 

Number of 
suicides 

Per thousand 

• 

M. 

F. 

M. 

F. 

I. Husbandmen and shepherds 

15,133 

4,513 

367'2 

419-9 

II. Workers in wood, leather, metal wire, 
stones, glass, &o 

} 

8,054 

417 

195 4 

38*7 

III. Bake is, pastrycooks, butchers, millers, 
pork-butchers 

} 

1,011 

90 

24-5 

. 84 

IV. Hatters, wig-makers, tailors, upholsterers, 
laundresses, &c 

} 

1,920 

900 

4C-6 

83 7 

V. Merchants, commercial travellers, agents . 

1,G88 

«244 

40 9 

22 7 

VI. Commissioners, porters, carriers, sailors, 
boatmen, &c 

} 

924 

7 

22-4 

0 6 

j VII. note!- keepers, inn-keepers, spirit mer- 
I chants 

i 

C84 

123 

l«-6 

11 5 

> VIII Domestic servants 

1,191 

722 

28-9 

67 3 

j 1 X. Liberal professions, officials, students, mili- 
j tary, priests, proprietors, &c. 

1 

7,463 

1,007 

r 181-1 

93 8 

1 * X. Rag-dealers, beggars, piostitutes, those 






without professions, and professions 
! unknown 

!1 

3,148 

2,723 

76-3 

253-4 


According to Legoyt (1856-60) the middle classes and 
outcasts furnish the most suicides in France (596 per 
million), almost three times as many as given by the 
liberal professions (218), about five times as many as the 
industrial (128), and sixfold the number of tillers of the 
soil (90). In the last period of returns, 1861-66, the pro- 
portions would have been on the same scale, according to 
151ock, since on the million of inhabitants of each category 
we find : • 



M. 

F. 

Average 

M. : 100 

F.::378 

A g i icultural professions . 

131 

34 

82 





Industrial and commercial 

106 

85 

117 

— 

586 

Liberal and offloial ’. 

389 

43 

214 



890 

Without professions 

695 

543 

610 

— 

102 


The census for sex being wanting, we have attempted 
to make a calculation upon the table of the official publica- 
tion previously given. During the quinquennial 1872-76 
there would have been, according to this approximate 
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calculation, the following proportions per million for the 
primary professional categories : — Production of raw 
materials, 110*6; Industry, 158*9: Commerce and trans- 
port, 98*0 ; Domestic service, 82*y ; Liberal professions, 
510*0; varying employments, without profession or de- 
pendent, 28*3. From whicfa it appears that in France 
also the unhappy pre-eminence belongs to all the cultivated 
classes. 

In Switzerland, on the contrary, it concerns domestic 
servants; the following are the official returns for 1876 : 


i 

1 Switzerland, 1876 

i 

I 

Actual numbers 

Per thomand 1 
individuals ! 

M. 

F. 

M. 

F. 

j Production ot raw •mlt'riul 

13*5 

12 

804 

73 

j Industrial productions . 

178 

10 

577 

52 

i Commerce* 

38 

2 

664 

80 

i Ti nnppoi t 

33 

— 

1,514 

— 

j IaIkhuI profusions, science, arts 

20 

— 

358 



Servants, day labourers, &o 

41 

9 

1,561 

92 

I Without, or unknown professions 

44 

33 | 




As for Prussia, notwithstanding that the statistics give 
the most ample and precise information on the professions 
of the suicides, we were not able, owing to the want bf a 
census, to arrive at any exact result. In the actual figures, 
those depending on industries preponderate (26 9* b per 
thousand), the agriculturists (204*4), persons with varying 
employment (174*0),; and a long way behind comes com- 
merce (55*6), transport (45*3), the military (44*2), the 
liberal professions (41*4), and lastly come servants (5*2), 
whilst in the absolute proportions those engaged in pro- 
fessions and coihmerce appear to exceed all the other 
classes. 

In Saxony, of which we possess the actual data for 
thirty years uninterruptedly (1847-76), the regular con- 
tribution made by each of the professional categories is 
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wonderful, as the following proportions per thousand from 
quinquennial to quinquennial will truly show : 


Kingdom of Saxony 

$847-51 

Husbandmen, peasants, / 

M. 

742-0 

COfl'O 

workmen, commercial-! 
men, Ac. • . ( 

w‘. 

Domestic servants . . ■ 

(M. 

lw. 

60-1 

192-7 

• 

Officials and underlings . - 

(M. 

lw. 

34-6 

19 3 

Masters and artists . 

(M. 

1 w. 

20-2 

12-0 

Military and camp fol- 

| M. 

37-8 

lowers . 

lw. 

2-4 

Without profession and 

(M. 

63-5 

paupers 

lw. 

260-6 

Unknown ptofessions 

(M. 

lw. 

41-9 

17-0 

Total . M. and W. 

1000 


1862-56 

1857-01 

1862-66 

* 

1867-71 

1872-76 

719-5 

745-6 

749*2 

736*3 

764*8 

<459-5 

603-4 

468*9 

512-8 

500*0 

58-2 

49-1 

44-9 

64*8 

47*1 

231-7 

199-9 

212 4 

214-2 

215-6 

37-3 

34-3 

34-3 

31-8 

37*7 

28-2 

12 1 

26-4 

22-6 

29T 

14-1 

14 3 

141 

15-8 

16-4 

9-2 

15-0 

21-7 

9-0 

9*3 

60-1 

47-1 

89*6 

41-1 * 

28-1 

— 

1*7 

— 

— 

1*3 

83'5 

61-8 

65*6 

67*1 

63 4 

239 2 

222-2 

$Hl-4 

114-6 

171-9 

873 

45-8 

62 3 

63*1 

62-5 

32-0 

451 

99 2 

126 7 

72-8 

1000 

1000 

1000 

1000 

1000 


But we know almost nothing as to the absolute intensity. 
Judging by the different proportions of the professions, it 
would appear that whilst the working and country classes 
are 50 per cent, of the population, there are instead 47 per 
hundred among the male suicides and 27 among women ; 
the industrial and commercial classes about 36 per cent, of 
the former and 26 and 20 per cent, of women. Domestic 
service, on the other hand, gives 0*69 among men and 
4*42 among the women of the population, but among the 
suicides the numbers are 4*71 and even up to 19*31 re- 
spectively. In fact, Wagner nevertheless says that the 
servants exceed by 2,170 per million ^480 among Women) ; 
then come afterwards the military with 640. Of the 
industries the average would be 310 among the men and 
61 among women ; among the workmen, 300 and 49 re- 
spectively ; in the cultivated classes and liberal professions 
385 and 77 ; but amongst the officials they mount to 540 ; 
very high, however, would be the average of individuals 
without professions (790 men and 448 women); but such 
figures, as also those already returned by Legoyt and Block 
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for the French suicides, appear to exist because all the 
unknown individuals who are found dead by suicide are 
thus classed. 

In Wiirtemberg the statistics of the three years 1873- 
75 give us important data; besides the proportion for 
each category of profession^ a calculation is made as to 
what would be the result if all the dependents, that is to 
say, the members of the family of each worker ( HaushaU 
tung8-Angehori<je\ were deducted. 


WtiRTKMBERG 

Total popu- 
lation per 
category 

Unproduc- 
tive ele- 
ment (the 
family) 

Ter cent 
of the de- 
pendents 

Buieules 

indiv 

On the 
aL«jc‘ 
category 

>cr million 
id uals 

On 

workers 

only 

A pi i culture . .• 

611,000 

386,000 

Per cent. 
63 

1 <»0 

610 

Industrial . ... 

724,000 

427,000 

59 

160 

380 

Coimnoioe a ad trafllc . 

104,000 

86,000 

51 ! 

210 

510 

Service .... 

132,000 

80,000 

61 

no 

270 

Army .... 

12,000 

1,000 

8 I 

660 

730 

Officials, liberal professions 

103,000 

62,000 

60 

140 

340 

Without professions 

83.0CO 

33,000 

40 ! 

40 

60 

Total 

1 , 819,000 

1 , 075,000 

59 | 

170 

410 


The predominance of the military is here evident, then 
the commercial class, and (an exceptional case) the agricul- 
turists. The liberal professions and domestic servants will 
be found among the lowest, but little above those indivi- 
duals without a settled profession. 

In Denmark also* the latter category gives few suicides 
(Wagner), whilst as usual the tendency among the military 
and domestic servants is the highest. In Sweden and 
Bavaria, on the contrary, the governing classes again take 
the wretched lead ; in Spain the middle-classes and labourers 
among the men, sempstresses and artists among women, 
take the lead, whilst, according to the actual numbers, the 
contributions of the professionals, military, and servants 
would be less ; but the data are far from approximate. 
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It would be a matter of 4 high interest to investigate the 
influence of urban life joined with thp professions, but no 
statistics, except the Danish, which have already been 
drawn upon with little, advantage by David, give us oppor- 
tunity for such study. According to the meagre and in- 
sufficient signification of the absolute numbers of Denmark 
(1845-56), suicide increases in the towns particularly among 
tradespeople, soldiers, professionals, capitalists, vagabonds, 
and the suspected (bedenkliche classen ), and, on the other 
hand, it decreases among agricultural labourers, servants, 
and children. We notice, however, *hat the Danish 
statistics place among the domestic servants all the helpers 
in field work, the boys and labourers at a fixed wage who, 
in other places, are classed together with the country- 
people. The heaviest loss in town life is seen among the 
tradespeople, who count 8 per thousand of the suicides in 
the country, 56 in the towns in the aggregate, and 72 in 
Copenhagen, and among the capitalists and pensioners, 
whose average per thousand of the total is respectively 4, 
7, 29. 

With respect to the large towns, in Paris the highest 
share would be taken by the domestic servants (servants, 
coachmen, porters, cooks) ; by the military, professionals, 
especially the officials, the prostitutes, and individuals 
without fixed professions. In the working classes, the 
strongest tendency is found among the tailors, seam- 
stresses, and dress-makers ; then among laundresses ; nor is 
the average less high among traders in general, and hotel- 
keepers in particular. . The smaller averages are given by 
proprietors, porters, bakers, pastrycooks, and gardeners 
(DeBoismont,). Let it be noticed, then, that the high pro- 
portion of suicides in the great centres, which are the abode 
preferred by the upper classes and the military, inclines us 
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to assume what might be, the effect of town life, joined 
with culture and professions, on moral tendencies. 

§ 5. Social Condition. 

The influence of the social condition arises partly from 
that already spoken of vvitfi regard to professions, only 
the exclusive information with regard to them will not 
explain the precise position of the individuals within the 
professional group which they belong to, nor show what 
is the part taken by each in the collective activities, as 
director or simple actor, producer or consumer, master or 
auxiliary, or merely a member of the family of the profes- 
sional. Such an investigation, whose social and psycho- 
logical impedance ought to escape nobody, we have no 
means of making from the statistics, except from those of 
Prussia, and as far as regards the economical condition also 
from those of Bavaria. In Bavaria, indeed, the suicides of 
persons in good nr bad • ■ircumslanees are distinguished, but 
from the moment whe * i lu 1 corresponding conditions of the 
population are unkimu n In us, the returns become useless. 
Seeing, however, tha* iioml844to 1867 the proportional 
number of the pnnrVud the well-to-do in the Bavarian 
statistics remained compared also with a uniform 

number of individual- of unknown fortune, we should be 
induced to acknow'.-dg.* here also another phase of the 
really wonderful mgm <m v of social phenomena. 

Of greater com pat at iv* interest is the difference shown 
in the Prussian stat h* iv-.-f the social condition of suici(Jes. 
Setting aside tlm .pie turn whether it is the best, it is 
certain that the data have a clear signification, especially 
those which refer !•» indm duals who are dependent upon 
others. We give a Himming-up for the period 1869-75. 

It might be foreseen that the dependents of each pro- 
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fessional category would be most numerous amongst 
women, especially in the social upper classes (1), and in 
the industrial (3). Amongst the men, then, the suicides 
of individuals dependent on others, exclusive of the last 
category in which are found prisoners and paupers, are an 
insignificant part of the whole, which is as much as to say 
that it is fathers of families, heads of houses, those who 
receive wages, who have to struggle against the difficulties 
of life, who most easily leave it of their own accord. 


Social Condition 
(P russia 1869-75) 

Actual numbers 

A, 

Proportion per 
cent. 

M. 

F. 

M. 

F. 

1. Living by the produce of wealth, professions, 





industry, &c 

4,700 

174 

498 

278-8 

120-8 

Persona dependent on them .... 

848 

10-8 

2050 

2. Tho govorning class, administrative, inspeo- 





tors, &c 

G77 

24 * 

40-1 

5-8 

Persons dependent on them .... 

20 

102 

12 

24-7 

3. All other industrial employments except ser- 





vants 

8,576 

974 

508-2 

236-1 

Persons dejtendent on them .... 

51 

398 

3-6 

90 4 

4. Servants of all kinds 

854 

657 

20-9 

159-5 

Persons dependent on them ..... 

1 

15 

0*06 

36 

6. Public officials 

188 

— 

11-2 

— 

Persons dependent on them ..... 

7 1 

19 

0-1 

4-6 

6. Military and naval 

907 

— 

59-1 

— 

Persons depending on them 

— 

2 

— 

0-4 

7. All other individuals with ill-defined social 





condition 

1,131 

588 

66-4 

142-5 

Total 

1 6,87 g j 

| 4,125 | 

1000-0 

1000-0 


Two social conditions are deserving of separate study ; 
these are the military and prisoners, amongst whom, not- 
withstanding so many material and psychological differ- 
ences, there exists the similarity of restraint exercised by 
discipline on individual will. It has already been seen in 
alnfost all the statistics, that the heaviest tribute to suicide 
is paid by the military ; in Italy, whilst on 'the total of the 
population, they constitute 5 per 1000, the suicides amount 
to 70 per 1000, that is to say, to a ratio fourteen times 
larger. Military life has the misfortune of increasing the 
loss of active and vigorous elements by means of unhappy 
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sacrifice to suicide. Whether that is owing to distance 
from home and disgust for military life, or to the severity of® 
discipline, this is not the place to discuss ; but in the 
meantime, wherever the psychological conditions of the 
army are studied there the heaviest, and we may even say, 
an exceptional loss may b% perceived. And in the com- 
parison which may be made between the soldiers and 
sailors of different countries, there is such a similarity of 
data that a still greater value must be attributed to the 
psychological interpretation of the numbers. The mili- 
tary service i^ in fact, everywhere, except in England, 
regulated by the same rules of conscription, and of the ‘ 
obligation of the citizens, and everywhere the social 
and material condition of soldiers is equalised, either by 
custom and rule, or, which is more important, by disci- 
plinary orders. 

According to Wagner, the mortality by suicide amongst 
the military would go step by step with that of servants, 
but to us it appears, studying the returns carefully, that 
facts do not bear this out. One thing which should be 
remembered is, that the general mortality of soldiers is 
above that of civilians, who, at a corresponding age, are in 
the military service, notwithstanding that the physical 
constitution of the army by means of a careful selection of 
the strongest and most healthy ought to be guaranteed 
beyond the rest of the population against the probable 
loss by death (Oesterlen, Schimmer, Meynne). 

The figures of mortality by suicide are quite in accord 
with the general returns, especially in the armies of the 
centre and north of Europe. In 1868 the following com- 
parative statistics were published (‘Gaz. de Voss/ and 
‘ Union Medicale/ July 22) : In the North of Germany 
there was 1 suicide out of 2,238 men; in Denmark, 1 in 

s 



258 


SUICIDE. 


3,900 ; in Saxony, 1 m 5000 ; JBaden, Norway, and Prussia 
had each 1 in 9,000; Wiirtemberg l.in 9,748; France 
1 in 10,000 ; Sweden and Bavaria 1 in about 15,000, and 
Belgium 1 in 17,800. Ifcr is this contradicted in studying 
other statistical periods. In Denmark alone, the frequency 
amongst civilians exceeds th^b among the military, but 
the difference is so small (388 and 382 respectively in 
1845-56) that Wagner justly excludes them, the more so 
because the officers are there distinguished from the ranks. 
In Sweden, cn the contrary, in 1851-55, against 118 
suicides of civilians, there were 450 military, in the ratio 
that is of 100 : 423. Amongst the soldiers of the king- 
dom of Saxony, in 1847-58 the mortality through suicide 
was 640 per million, whereas among civilians it was 
scarcely 369 ; thus on 100 suicides of the fatter, there 
were 177 of the former. Under similar conditions Wiir- 
temberg gives us 170 among the men of the population, 
320 belonging to the array, that is as 100 : 192 
(Schimmer). 

In France attention has been paid to the suicides of 
the ^rmy, which have become much more frequent during 
the last twenty years. In the period 1862-67, the 
extreme number was 510 per million of the forces, when 
it was 194 in the rest of the masculine population, and in 
Paris, the centre and fora enter of the suicidal tendency 
over a third of France, it rose to only i00. But allowing 
for the co-efficient of age, it is found that against the 
intensity of men between 20 and 30 years of age of that 
period (134 per million) compared to 10/), that of the 
military would have been equal to 373. It appears, then, 
that the probable loss by suicide augments regularly in 
direct ratio with the time passed under arms, so that it is 
three times as great among soldiers who have been in the 
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service fourteen years (9101 per million), as ainong men 
who have served under three years in the military life (300). # 
It must be added that the French officers show for this 
kind of death an aptitude twice* as great as that of the 
privates and non-commissioned officers. 

In Prussia, from 1849 there was a difference of from 
150 to 419 per million (100 : 293) between civilians and 
the military, nor has it fallen since. In the three years 
1867-69 those who died by suicide were 0*6 per 1000 of 
the forces and 0*62 in 1872. Such returns confronted 
with the 600»and 620 per million is much above the 
average 394 of the male population, between 20 and 30 
years of age. But it is in Austria-Hungary and Belgium 
that the loss in military life reaches its maximum. 
Already, ifl 1851-57, against" 82 civilians the Austrian 
soldiers gave 444, with the enormous difference of 100 : 
643, but in later years the mania for suicide appears to 
have reached a monstrous standard, since in the five years 
1869-73 we find the mortality at 0*85, 0*97, 0-82, 0*88, 
0*81 per 1000 of the forces, or the average of 866 per 
million ‘against only 122 of the civil population. But we 
have already stated how terrible is the increase of these 
deaths in Austria. With regard to Belgium, in 1868-69 
the suicides among the troops were 0*450 per thousand, 
whilst they were scarcely 0*068 in the population (662: 
100). 

Mr. W. II. Millar gives us valuable information on the 
English army. From 1862 to 1871 the mortality by 
suicide was 0*J379 per 1000 of the forces, and comparing it 
with that of men between 20 and 45 years of age, which 
during that period was 0*107, we find it of more than 
triple intensity. This intensity, moreover, augmented as 
time advanced; from 1862 to 1871 it grew from 278 per 
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million to 400 (in the first quinquennial an average of 315 , 
c in the second 443 ), and even reached 568 in 1869. 1 

The tendency, then, increases with the sending away the 
troops from Europe, so that in the kingdom (at home) the 
number.is 339 per million, but in the English possessions 
in India it rises to 468 . may suppose that here 
nostalgia and the fatal influence of the climate play a large 
part. With regard to the diversity according to the arms, 
the unfortunate pre-eminence of the divisional corps ( 0*864 
per thousand of the forces) and of the cavalry of the line 
( 0 * 498 ), is a fact which agrees with what Ler^er said as long 
ago as 1839 , lamenting the high mortality by suicide of 
the English dragoons, when it also was actually 785 per 
million ( Journal of the Statistical Society , Vol. I.) The 
artillery follows with 0 * 343 , the infantry with '' 0 * 309 , the 
foot guards 0 * 209 , the engineers 6 * 178 , and the house- 
hold cavalry 0 * 164 . Taking into consideration the ages 
of the suicides among English soldiers, we thus learn the 
harm of prolonged service, because the mortality by suicide, 
as well as that from any other cause, rapidly increases 
every five years from 20 to 40 years of age. We ‘think it 
may be useful to give the reader the comparison of the two 
kinds of mortality per 1000 of the forces ( 1861 - 70 ). 


1 Those are the annual returns of the English army according to 
Millar 


Yblah 

Average 

army 

At home 

Abroad 

Total 

Proportion 1 
per 10UU of 
the forces 

18G2 

193,174 

21 

33 

54 

0-278 

1863 

192,61 L 

22 

42 

64 

0-322 

1864 

186,388 

24 

56 

CO 

0 321 

1865 

• 179,594 

21 

30 

51 

0-269 

1866 

170,015 

28 

40 

68 

0-377 

1867 

169,399 

25 

45 

70 

0-413 

1668 

169,662 

36 

43 

79 

0-466 

1869 

161,788 

33 

59 

92 

0-569 

1870 

153,978 

22 

85 

57 

0-370 

1871 

169,795 

27 

41 

68 

0-400 
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• 

Suicides 

Ordinary deaths | 

English Troops 

• 

Native 

country 

Colonies 

* 

India 

Native 

country 

Colonies 

India 

Ages from 20 to 25 years . 

0-20 

0*21 

0*1 3 

6*85 

8*57 

15*02 

n 25 ,, 30 ,, . 

0-:i9 

0*33 

0*39 

7*84 

14*52 

22*97 

„ „ 30 „ 35 „ . 

0-51 

0'45 

0-84 

13*64 

16*15 

31*06 

„ „ 35 „ 40 „ 

0-71 | 

081 

1*03 

19*02 

26*89 

42*04 


In the Italian army, also, death by* violence increases 
every year ; and among the officers above that of the privates 
to an extraordinary degree. The suicides of the quin- 
quennial 1871*75 on the annual average of 11,316 officers 
were 32 , or 565 per million ; amongst the privates 230 , or 
276 per million, and in all the troops under arms 262 , 
answering to 294 per million. This is sufficient to de- 
monstrate Ithat the numbers of the military in Italy is 
almost tenfold that of civilians in general, five times that 
of the men, and four times of men only between 20 and 30 
years of age. 

On the suicide of prisoners, summing up what our other 
works said on that subject published in 1875 and 1877 , 
we may say that the class of delinquents (suspected 
prisoners, accused or condemned) have more inclination 
towards suicide, as also towards madness, than the ordinary 
population, and that this kind of death even continually 
increases amongst prisoners. It is, however, necessary to 
keep the judicial "prisons distinct from the true convict 
prisons, because in the former the intensity reaches a 
degree unheard of among the most frequent suicides of the 
suspected and, accused. The following are, in fact, the 
average proportions for the two kinds of prison establish- 
ments in the principal European countries, calculated on 
the Statistique penitentiaire Internationale (1st year, 
1872, Eome). 
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Suicide among the. Prisoners of Europe (1872). 
Comparison per Million of the. Prison Population . 



® Prison 

_J 

Convict Prisons 

M. 

P. 

M. 

F. 

Denmark 




40,320 * 

41,320 

1,470 

Os. 

Saxony . 




8,500 

4,340 

1,780 

0 s. 

Belgium 


• • 


1,950 

0 B. 

1,740 

0 s. 

Nether lands 




1,370 

0 8. 

0 s. 

0 a. 

Prussia . 








720 

400 

Sweden . 




0 s. 

0 s. 

600 

0 8. 

Hungary 




— 



400 

4)8. 

England 




1,110 

290 

350 

0 F. 

l'MllUO . 




750 

420 

80 

340 

Italy 




1(50 

680 

f 270 

0 s. 

Austria . 




0 s. 

0 s. 

220 

0 s. 

Switzerland 




0 s. 

0 s. 

0 a. 

Os. 

Ireland . 




580 

1,540 

0 s. 

3,090 


The 'Danish and Saxon prisoners are mor^ numerous 
than all the others, as is the ease indeed in these two 
States over the whole of Europe ; thus this pre-eminence is 
only a grave exaggeration of a common fact. It may have 
been seen how hca\ y the loss among prisoners is when 
compared with the general returns in each country, since 
only in France do the male prisoners in the galleys and 
correctional establishments give a smaller average. The 
scale of the intensity amongst, prisoners does not equal 
that of the general population, so that we find the Belgian 
and Dutch prisoners in the third and fourth places, whilst 
Belgium, and the Netherlands, it may. be remembered, 
have 1 a low average. We still find the deaths by suicide 
almost always more numerous amongst the prisoners in 
the jails than amongst those in convict prisons, which 
still more confirms the close relation thefe is between 
madness, crime, and suicide, the three great corrupted of 
the human mind. 

Let us recall the reader’s attention to- the increase of 
the proneness to suicide of women prisoners, which either 
equals or surpasses the number of men (in Denmark, Italy, 
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and Ireland), or has at the least always a very high aver- 
age, which is never found in the free feminine population. 
It appears, then, that imprisonment and crime combine to 
change many other social and personal characteristics of 
suicides in prison. Suicide is more frequent amongst 
young prisoners under 30 Spears of age, but according* to 
the returns of the population at large, it always preponde- 
rates amongst the single and childless widowers. Peasants 
give 54 per cent., and the proportion of the workpeople 
and servants is yet higher; whilst the number among the 
liberal professions is few (in Italy 1866-74). It is note- 
worthy that those guilty of crimes against the person make 
up more than half of the suicides in the prisons, and those 
only suspected of crime reach 38 per cent, of the total ; 
we shall find very frequently amongst the determining 
motives for suicide in general, shame and remorse for crimes 
committed, or fear of judicial condemnation. Also in the 
penal establishments, the habits of an active and laborious 
life seem to diminisli the outbreak of the tendency, since 
70 per cent, of the suicides of prisoners are by those with- 
out work. Then the proportion is heavy (about JO per 
cent.) among those afflicted with nervous diseases, 
hallucination, hypochondria, epilepsy, syphilis, affection of 
the tubercles, which agrees with the opinion so vigorously 
maintained by Despine in France, Thompson, Nicholson, 
and Maudsley in England, Lombroso and Virgilio in Italy, 
that degeneration or criminal psychoses affects the consti- 
tution in all its functions, from the cerebral to the mor- 
phological. 

With respect to external influences, that of punish- 
ment must be remembered, because it is those sentenced 
for life or to a long period of forced labour who most fre- 
quently cut short their existence, whilst the suicidal ten- 
dency diminishes the longer the stay in prison is endured 
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and persons become used to imprisonment, whicfr most of 
them do in the first six months, or the first year of 
punishment. They are # always the warm seasons* which 
assist in the developement of the tendency, as is the case 
with madness also. Lastly, the question of the correc- 
tional system has been examined at length by us in the 
works mentioned,* and we must confess that solitary con- 
finement of the suspected and accused produces a greater 
proportion of suicides than associated imprisonment and 
the system of mixed prisoners. At Mazas in France the 
suicides are in a ratio of 1 to a thousand, tliat is 1000 per 
million (Lecour), at Louvain in Belgium they are 3,200 ; 
at Amsterdam 1,700 ; at the Aagebert of Christiania 800 ; 
and on examining the aggregate of the penal establish- 
ments of Europe, the following differences per million of 
prisoners are fo^nd : 

Cellular sy stem : Belgium 3,610, Denmark 2,690, Great 
Britain 1,090, Italy 2,590; total average 1 , 370 . 

The Auburn system: Great Britain 290, Italy 1,120; 
average 400 . 

Mixed system : Great Britain 590, Saxony 1,360 ; average 

800 . 

Associated system: Austria 180, Hungary 370, France 
130, Italy 170, Prussia 700, Sweden 660; aggregate 
average 350. 

It is clear that the solitary system causes the greater 
loss, although Baillarger, Lelut, Tocqueville, Moreau, 
Starke, and the French Parliamentary Commission of June 
1875, have maintained through their reporter Beranger, 
that ‘ solitary confinement cannot be pronounced injurious 
to the mind and health of the prisoner.’ 

The conclusion to be drawn from all this is that the 
great predisposition for suicide, as well as for madness and 
crime, is a psychical attribute of the degenerate class of 
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imprisoned criminals, depending without doubt upon their 
own physical organisation. It is certain that a large part 
of the criminals feign suicide in prison (Nicholson) ; but 
counting only the cases effected, it may be maintained 
that the* social class of prisoners is the most inclined of 
all to voluntary death. Tkis is an analogy between criine 
and suicide which ought to stay the hand of those who 
think of raising it against themselves. 
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CHAPTER VI. 

INDIVIDUAL PSYCHOLOGICAL INFLUENCES. 

(DETERMINING MOTIVES.) 

The study of the biological and social conditions of indi- 
viduals has led us now to the study of the motives which 
induce them to leave this life voluntarily. The fault 
attributed to statistics of wishing to examine the pheno- 
mena of conscience has respect especially to the causes of 
suicide and crirhe ; and it is certain that in treating of phe- 
nomena susceptible of being variously estimated, caution 
is necessary, nor is it possible to reason from such figures 
with blind faith. The number of individual motives is 
immense, as is also that of human wants and desires, t<> 
which there may be a corresponding awakening, or a dis- 
gust capable of disordering the mind, and it is precisely 
the multiplied subjectivity of internal phenomena which 
renders this part of our thesis difficult and often hazardous. 
The French statistics of suicides, for example, enumerate 
about 60 causes, the Italian 25, Des-Etangs 15, De 
Boismont 20, Lisle 50, whilst Wagner reduces them to 14, 
Oettingen to 1 0, the Bavarian statistics to tw© or three groups 
of 4. It is natural that, on the one side, a list of shades of 
distinctions, while it corresponds to the variety of facts, 
has also the inconvenience of fatiguing the attention, and, 
on the other side, the grouping together, according to a 
more or less artificial category, although helpful at first to 
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the understanding of divers kinds of motives, yet leads to 
forced and inexact classification. 

Certain kinds of causes, then, engage the different pre- 
dilections of compilers of statistics ; thus in the Italian 
the specification of moral causes shows great deficiencies. 
The heading 4 Domestic Troubles * is simple in the Italian 
works, complex enough in the French* where they are 
distinguished by such headings as ‘Grief for the Loss of 
Parents or Children,’ ‘Grief Caused by their Ingratitude or 
Bad Conduct,’ ‘Disputes on Family Affairs/ ‘ Eeprimands by 
Masters/ &c. 1’hus, again, when it is only said ‘ suicides 
caused by twdium vitcej very different cases are probably 
united under this heading. Neither ‘monomania’ nor 
‘ mental alienation 5 is one single cause in itself ; it is 
possible to pass from political and religious exaltation 
to the most profound melancholia, through a thousand 
psychical phases which statistics neither do nor can 
estimate. And the origin, often quite ordinary, of certain 
mental phases, registered as mere presumptive causes of 
suicide, shows the weakest side of this part of statistics. 
Notwithstanding such defects, we shall find something 
spring out from the so much despised tables of the 
5 determining causes.’ 

The origin of the causes of the suicidal frenzy has 
already been explained by great and celebrated men, 
amongst whom it will suffice to name Brierre de Boismont ; 
but our book is a study of comparative statistics, from 
which every sort of ethical and philosophical disquisition 
must be excluded. However, in order to show the plausi- 
bility of the numerical method in experimental psycho- 
logy, we will give our opinion on individualism in the 
motives for suicide and on the difference between ‘ physi- 
cal causes ’ and ‘ moral causes.’ 
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§ 1. Motives for Suicide and Determinism. 

It is asserted that tfie existence of individual motives 
destroys collective determinism in demographic phenomena, 
because it seems to those wlio glance superficially that 
the part taken by the individual exceeds that belonging 
to the numerous social, historical, ethical, and biological 
influences which we have previously studied. Whqp it is 
proved (so it is argued) that the suicide had domestic 
troubles or a reverse of fortune, that he struggled in vain 
against fate or against the bad conduct of his wife, may 
it not be presumed that the fatal act was preceded by 
a free exercise of reason, and that the determination to 
suicide was taken after a choice made by the will between 
life oppressed with sorrow, and death, the extreme term 
of misfortunes ? 

The question appears to us exactly turned upside down. 
If a motive is so strong and decisive as to determine men 
to suicide, it is already, through physiological laws, the 
necessary cause of a natural effect ; the existence of a 
logical process constructed of premises and consequence 
is a proof of the necessity of the act, which if it were not 
preceded by ratiocination would be the act of madness. 
In the latter case, perhaps, instead of a ratiocination it 
would be a sophism, but in treating of a normal or patho- 
logical process, the moral action does not escape the law of 
causality which rules over all phenomena, and hence 
also over the human conscience. Where there are 
laws, spontaneity cannot exist, since if it could, the mind 
must be able to overpass the limits granted to it by its 
physical condition, which is simply absurd. Not being 
able to demonstrate positively that the determination of 
the individual springs independently from the physical 
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substratum (the grey matter .of the brain), we ought with 
a quiet mind to accept the corollary of psychological phy- 
siology that the 4 idea of free ivill in the human microcosm 
agrees with that of the doctrine o# chance in the universal 
macrocosm ’ (Herzen). 

Certain it is that the existence of personal motives, 
being the first fact perceived by comyion observation, 
prevents the recognition in the apparently free human 
action of those fixed laws which are concealed by the end- 
less number of individual peculiarities. The same thing 
happens when #ve wish to judge by the senses of the 
stature of an homologous group of men, which appears 
irregular only to those ignorant of the laws of man’s devclope- 
ment, the differences of sex, age, and race, and the regu- 
larity with tfhich individuals are arranged in series so as 
to be able to know beforehand, as is done every day in 
levying conscripts, the average size and number of each of 
them (Quetelet.) Notwithstanding it is said by many 
statisticians who, perhaps by opening the door to their 
science at a yet early age of metaphysics, did not dare 
to arrive at the true signification of the discoveries of .that 
science, that the approximate number of crimes and suicides 
during one year in one group of men may no less be fore- 
seen when their intrinsic and extrinsic conditions do not 
vary , although there is nothing more voluntary than 
homicide, theft, violation, and suicide. We have purposely 
mentioned varieties of conditions in which social phe- 
nomena exist, because every human act is the product of 
thousands of tendencies and counter tendencies, more or 
less concealed , which co-operate towards the objective result 
'perceptible to our senses. Civilization would be impossible 
if man, instead of being obliged to be what he is, could 
transform himself according to his will . 

This appears strange to those who believe that moral 
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actions depend upon the individuality of each human being, 
not on the general conditions under which society exists ; 
but perhaps even in suicide the same regularity of racial 
phenomena is not found. For example, in finding that 
amongst births there is constantly the same prevalence of 
males, the same proportion of multiple parts, there is no 
difficulty in recognising in it a 6 natural complex law ’ 
(Siissmilch), which nevertheless does not manifest itself in 
the characteristics of every particular case. It is the same 
with regard to voluntary deaths in an unchangeable group 
of men, amongst whom for each period«there is found a, 
given number through madness, through physical suffering, 
misery, and by heritage. Yet in each suicide individual 
peculiarities seem to predominate, and nothing remains of 
the universal conditions. The attempts at Homicide and 
theft, Buckle observes, can be, and are by good fortune 
repressed, but a plan of suicide is rarely prevented. The 
man who has made a determination to leave this life eludes 
every expectation, he remains beyond the vigilance and the 
intervention of others, and his suicide becomes an isolated 
act belonging to him who has accomplished it, without any 
person extraneous to the psychical process, from which the 
first idea of it was developed, having participated in it. 
Suicide therefore appears to be the most direct product of 
will, and differs in this from crime, that its motives rarely 
proceed from outside, and are generally* the most subjective, 
the most intimate which can be imagined . 1 

But whilst it happens generally as an isolated event, 
which law cannot foresee, nor of which the compas- 
sion or justice of men can stop the execution, it depends 
upon the influences of all kinds already mentioned by us : 

1 In some cases the idea of suicide arises suddenly in the mind, and 
the act follows without the individual having the power to restrain 
himself. The phenomenon depends upon cerebral automatism. 
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since by changing these influences not only are the general 
returns of violent deaths modified, but those internal^ 
and external motives, which influence the determination 
of the individuals for or against this act, are also changed. 

It follows from this that the personal motives of suicide 
have quite another importance from that which it is wished 
to attribute to them in the struggle between metaphysical 
freedom and scientific determinism. Since humanity, as 
long as the actual conditions remain permanent. , must 
pay its tribute every year, it is natural that each man 
quits life from., motives peculiar to himself. But these 
motives or i causes ’ are regularly and constantly the same 
for men or women, for young or old, for Italian or English, 
for the physician or the peasant ; each one of these indi- 
vidual states lias also a specificness in its own determina- 
tions, since, as Quetelet and Buckle say, and whatever may 
be the aspect of poetic and prosaic marvellous (Block), 
under which this theorem appears, ‘ given a certain con- 
dition of a social society, a determinate number of indi- 
viduals must put an end to their own existence.’ Each 
human being may be compared to an orbit described 
around a multitude of foci formed by the biological charac- 
teristics of the individual, by education, by the conditions 
of public justice and public morals, in short by all the 
material and moral atmosphere in which the life of man is 
passed. Only by breaking away from the yoke of these 
influences can man be called free. 

But let us observe a little more closely the causes of 
suicide, and we, shall find that they can only be those pro- 
duced by the law of averages , nature, and differences. The 
number of voluntary deaths caused by mental diseases, 
by disorders of the brain nourishment, by the perversion 
of the moral and intellectual faculties, is considerable. The 
existence of so many 4 physical causes ’ deserves the atten- 
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tion of the psychologist ; where does madness begin and 
where does reason end ? Who can mark the limits 
between the normal and morbid function of the brain? 
This is not a work in which inopportune discussions of the 
relations between madness and suicide can be repeated. 
The idea of psychical abnormity is sufficient for those who 
are accustomed to look at the many weak sides of human 
reason ; it is, on the contrary, insufficient for those who are 
alarmed at these directions taken by psychology, especially 
on the judicial ground, where they appear to prejudice 
ideas held by most people as the palladium of morality 
and justice. But without concerning ourselves with the 
psychiatric question, and without enquiring whether the 
injustice is due to Esquirol, Falret and Bourdin, or to Lisle, 
Moreau de Tours, and De Boismont, let us asx what socio- 
logical signification have the statistical facts gathered 
every day, and we shall find that a great part of the 
suicides are commonly ascribed to mental aberration, 
whilst at least in half of the cases of madness the idea 
of suicide is sometimes concealed under the ‘troubled ap- 
pearance of delirium, sometimes towers amidst the ruins of 
an unhappy mind. A very close link, it cannot be denied, 
exists between these two morbid manifestations of mind, 
but just as madness may go on without any attempt at 
suicide, so. the suicidal determination is formed in the 
healthiest minds, which then carry it out with the coolness 
inspired by the most perfect logic. And what follows ? 
Even accepting the opinion of Leuret that suicide is the 
effect either of madness, or want, or crime, we do not see 
that the edifice of determinism is destroyed nor the idea 
invalidated which we advanced of its being a social phe- 
nomena as necessary as alienation itself, crime, prostitution, 
and misery. 

The 6 physical causes * undoubtedly exclude all indi- 
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vidual spontaneity (in the metaphysical sense) ; the motive, 
however, is subjective, more internal than any other, devel-< 
oping itself in the brain or in the organism without any 
fault or participation of the moral f external world. The list 
of these cases would be still greater if we were able to 
estimate the psychical condition of many unknown and 
concealed suicides. The very existence of so many actions 
not free , renders questionable also the spontaneity of those 
caused by presumed 4 moral causes,’ amongst which, after 
diligent enquiry, we can find none which might not be 
reduced to morbid modifications of the mind. What, 
indeed, is weariness of life and disgust of existence, but a 
form of hypochondria and sometimes of melancholia. 
Misery, nevertheless, is to be ascribed more to physical 
than moraUcauses, brought about either by grave nutritive 
disorders of the brain, by enfeeblemcnt of the constitution, 
and hence of character, or by the general hyperes- 
thesia of the nervous system, produced by the anaemic 
condition. The etiology of mental alienation is contin- 
ually being enriched on the subject of physical causes, 
from heredity to traumatisms, from infectious maladies to 
depravity of character, from bleeding discrasia to delirium 
of the sensorium, and to disorders of the powers of motion, 
whilst then, not even accepting the exaggerations of the 
school of Jacobi, the list of moral causes diminishes at 
every advance of psychiatrics. W e believe that if it were 
possible to know exactly the physiological temperament of 
all self-destroyers, and, above all, the hereditary transmis- 
sion, direct or indirect, of the morbid germs, we should be 
able to trace back the fatal determination of their last act 
to its true and efficient cause. 

Nevertheless, after all reductions being made, there yet 
remains the moral sufferings, baulked ambition, vanity, 
passions, jealousy, and shame, in which it would seem that 

x 
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the independence of the individual of external influences 
ought to show itself. But surely it neejls no proof to show 
that the personal motives are a small and infinitesimal 
portion of the collectivetmotives. Each man has his part 
in the evolution of humanity ; each one has his own pas- 
sions and wishes to satisfy, but^ly because these follow the 
common course and are developed in a prescribed atmo- 
sphere. The individuality of our wants and our tendencies 
is absorbed in the aggregate of social wants and tendencies. 
That the share of each particular person be definable in 
this sense or in that, that each has a social orbit and 
goal, that each contributes his part towards the common 
action, does not preclude the combination of individual 
activities into one. The motives which impel the suicide 
to quit life are not beyond social laws ; indeed* man would 
never have destroyed himself if he had lived far from 
other men and had not shared in the misery of his fellow- 
creatures. The more humanity advances, the more it 
tends to the common association of forces ; therefore, in the 
metaphysical sense, the savage appears to be freer in his 
virgin forests than the civilized man in his splendid cities* 
We cannot move without collision, without meeting limits, 
without arriving rapidly at the boundaries of the circle 
assigned to us ; our wants are not satisfied if they clash 
against the interests of others, and these enclose and press 
around us like a circle of iron, to which, in the pettiness 
of our unmeasured pride, and almost to conceal the cruel 
truth, we give the vain-glorious names of ‘ duties of one’s 
own position, exigencies of morals, education, judicial 
order.’ 

The ruling direction of the desires and wants of society 
guides in all ages that of human actions ; this is proved 
not only by history, but by all statistical laws, where all 
great moral phenomena are resolved into their true 
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character, as expressions of collective energy, by means of 
individual energy.. It is certain that in all mankind the 
expenditure of energy happens differently ; it is a hard 
•but unavoidable consequence of •human evolution and of 
unconscious natural selection, that there are some who are 
weak, degenerate, and defenceless, in whom only the 
basest passions are developed, such as egoism and the 
lowest wants, under the form of depravity and balked 
ambitions. Every want of man, although necessary to his 
perfection, involves victims. A want of nutritive necessi- 
ties entails madness, suicide, crime, which are displayed 
among the middle and decayed classes. The erotic needs 
find them in the many repulsed by sexual choice, in girls 
betrayed by lovers, in family dishonour. The intellectual 
wants arnoifg the upper classes find their victims some- 
times in the ruin of the ambitious, sometimes in the 
awakening of those hurt in their dearest affections. We 
see the tide of suicide rise with the growth of mental 
culture, and every year which passes, new wants arise 
amidst the civilized classes to which afterwards, without 
their will having any part in it, humanity must j>ay a 
tribute of new victims. To the ancients it was political 
fanaticism that was harmful, exaggerated religious senti- 
ment to the middle ages, and it is vanity which is harm- 
ful in our own age; we allude, let it be understood, to 
‘ moral ’ motives. # The historical transformation of the 
personal motives for suicide shows that the individual 
conscience modifies itself with the change of the general 
conscience, and, indeed, it is but a part of it. Assuredly 
in every suicide wc are surprised by different modalities 
from those of the others, but it is not by stopping short 
at the observation of a single planetary body alone that 
astronomy was able to establish the laws of the cosmic 
structure ; and so it is not by investigating the apparent 
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disorder in single cases or in gmall series of cases, that the 
regularity of social life can be illustrated; but, as the 
theologian Siissmilch remarks, by a large collection of 
data. 


§ 2. Physical and Mor&l Causes of Suicide . 

The regularity with which even in presumed causes 
of suicide the same numbers are repeated from period to 
period, would be evident in the long statistical* series 
which we would cite if space were not waiting. But we 
limit ourselves to summing up in Table XXXVI. a com- 
parison of several countries where the constant and uniform 
appearance of certain groups of 6 motives ’ — for example, 
psychopathy — appears, indeed, in very dissimilar statistics. 

The groups of Table XXXVI. deserve some elucida- 
tion, because the statistics which we possessed were thu.s 
rendered more homogeneous and fit for comparison. We 
have here followed the example of the Saxon and Prussian 
statistics, besides those of Wagner and Oettingen ; thus 
we reduce the categories to only ten, although VII. and 
Vlll. might even form a single one. In I. all the psycho- 
pathic conditions are included, that is to say — alienation, 
delirium simple or typhomania, brain fever, monomania, 
melancholia, madness, pellagra, imbecility, cretinism, 
religious exaltation (in the case of Norlvay we add besides 
religious scruples), political fanaticism, &c. In II. 
'physical diseases , painful illnesses — long, desperale, and 
incurable. In III. weariness of life ( twdium vitcc ), in 
general akin to the psychopathic conditions, but separated 
in all the statistics ; discontent with one’s condition, dis- 
gust to military service, craving in general, and nos- 
talgia. In Number IV. all violent passions , crossed love, 
jealousy, avarice, anger. In V. the vices , libertinism, 
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drunkenness, and alcoholism. Number VI. is perhaps the 
largest, since besides domestic troubles it includes all 
anguish of the affections , opposition, and dissensions in 
family or office, the loss or absence of beloved people, 
indignation at unjust reproofs, bad conduct of relations, 
delusive hopes, &c. In VII., all financial derangements , by 
the loss of employment, or by gambling'reverse of fortune, 
the missed inheritance, and lost law suits. In VIII. we 
reckon misery and the fear of it, the lack of food and 
work. Very large is Category IX., remorse and shame 
appear there, the fear of condemnation, or of judicial 
enquiry, illegitimate pregnancy, the faLe sense of honour, 
shame for having committed criminal actions, and the 
frequent suicides after homicide, infanticide, arson, &c. 
In the last, X., despair , the causes which are not included 
in the preceding categories, and lastly, the large number 
of the 6 unknown.’ 

At first sight we are struck by the high proportion of 
the mental disorders, and of the others relating more or 
less to the morbid condition.of the constitution. In Italy, 
reckoning tcedium vita % a secondary form of the true 
melancholia, along with mental alienation, pellagra, and 
physical diseases, about 50 per cent, of l mown cases are 
due to pathological causes. An equally grave number was 
found in the statistics for madness ; Petit and Lisle in 
France assign to this cause about the third , I)e Bois- 
mont in Paris about the seventh , Even Block, suspicious 
as he is of suicidal statistics, confesses that, whilst in 
England the jury and the coroner are almost always 
inclined to assign the fatal act to an aberration or brain 
fever, about a third , however, in all countries, with a 
regularity worthy of attention, are attributed to madness 
or to monomania; 300 per 1,000 in France, 333 in 
Prussia, 3^8 in Saxony, 470 in Belgium, 313 in Italy, 400 
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Table XXXVI . — Presumed Causes of Suicide 
•Proportions per 1,000 


Determining Causes 


I A.— Men 

I Number of cases 

I. Mental disorders • • • « 

II. Fhysical discuses .... 

III. Weariness of life, discontent • . 

IV. Passions 

V. Vices 

VI. Afflictions, domestic troubles . • 

VII. Financial disorders . 

VIII. Misery 

IX. Remorse, shame, fear of condemnation 
X. Despair.— -Unknown and diverse . 

B.— Women 

Number oj cases 

I. Montnl disorders .... 

II. Physical diseases • . • 

III. Weariness cf life, discontent . 

IV. Passions 

V. Vices 

VI. Afflictions, domestic troubles . • 

VII. Financial disorders .... 

VIII. Misery 

IX. Rcmoffie, shame, fear of condemnation 

X. Despair. — Unknown and diverse • 

C.—Both Sex eh 

Number of cases 

I. Mental disorders .... 

II. Physical diseases . , . . 

III. "Weariness of life, discontent . . 

IV. Passions 

V. Vices 

VI. Afflictions, domestic troubles . . 

VII. Financial disorders .... 

VIII. Misery 

I 1X. Remorse, shame, fear of condemnation 
X. Despair. — Unknown find diverse 



Norway 

gig _ 



*T3 ^ 

«3 

P ! 

11 


*r 

3 

CD < 

OO 1 



rH 


&99 9»45 o 7,426 

179 299 229 

— 53 61 

103 119 127 


103 34 41 

«. 39 35 

46 ]25 103 

518 174 199 


222 2,372 1,753 

284 484 441 


24 

74 

58 

24 

| 38 

155 

71 


■ 384 

679 

1,428 

416 

167 

52 

— 

8 

Ill 

28 

29 

270 

78 

18 

60 

109 

7 

GO 

94 

58 

— 

370 


31 101 108 


921 11,822 9, 179 
204 333 269 

— 67 61 

103 109 121 

7 26 34 


36 32 

42 126 104 
615 169 185 


INDIVIDUAL PSYCHOLOGICAL INFLU KNCES. 279 


in several States of Europe, 
of the Two Sexes . 
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in Wiirtemberg. During 1 846-50, as many as 432 per 
1,000 suicides in Bavaria, and during 1857-66 up to 482, 
were affected with madness or physical infirmities... 

With respect to the prevalent forms of madness, De 
Boismont, amongst his 4,595 suicides, has been able to dis- 
tinguish it’ in 652 cases, in whfch predominates (131) the 
homicidal and suicidal monomania. In other statistics, we 
sometimes find the simple heading of 6 alienation, delirium, 
monomania, mental diseases ; ’ sometimes, on the contrary, 
various forms are very definitely distinguished, as in Italy, 
Prussia, and France. The proportion of monomaniacs 
amongst Italian suicides is so much above that of the 
mad in general as to justify the suspicion of an excessive 
readiness in ascribing this unfortunate act tp this kind 
of madness. In fact, impulsive monomania afflicts 
scarcely 2‘40 among the madmen, and 1-87 amongst 
the mad women shut up in Italian asylums (Verga); on 
the contrary, in the aggregate of suicides which hap- 
pened from 1866 to 1877, there were the following forms 
of madness: 


Italy 1866-76 

Actual numbers 

Proportions per cent. 

M. 

F. 

Toi nl 

M. 

F. 

Total 

Mental alienation, delirium 

1,076 

461 

1,527 

57 3 

52 2 

55‘b 

Monomania .... 

182 

Ml 

273 

!)'7 

105 

9 9 

Pellagra 

541 

200 

831 

28 7 

33 5 

30-3 

Idiocy, imbecility 

02 

19 

71 

27 

2 f 2 

2-6 

Bram fever 

30 

14 

44 

1 6 

1 6 

1*6 

Sum total 

i,88i 

865 

2,746 

100 '0 

JOO’O 

ioo‘o 


Monomania would therefore appear to be five times 
more frequent among suicides than among the mad, but 
in truth it is of all alienations of mind the most difficult 
to recognise. Monomaniacs mature their fatal project 
while hiding delirium, until they suddenly startle the 
family and society by some extravagance, and often by 
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some fatal action in evident relation with morbid ideas. ( 
The instinctive impulse in other cases arises without 
deliriuyi, and makes itself so much the master of the in- 
dividual will as to draw the worthy man to homicide, the 
prudent find courageous to suicide. But in these, notwith- 
standing that the symptom^ of true delirium arfc wanting, 
the reflective and sensitive faculties are. not perfect from 
the moment that the impulse has power to weaken and 
conquer them ; thus it is plain that all the mental energy 
is then concentrated on the morbid action, and instead of 
a delirium in iBe ideas or senses it is the will which is 
possessed by it under the form of a convulsive relaxation 
of the sensitive and psychological faculties, as epilepsy is 
of the encephalic motive cause. For these reasons the 
monomania, whether intellectual or whether impulsive, 
must have a large share in the etiology of suicide, but 
probably its influence is exaggerated by catling many 
afflicted with melancholy and hypochondria monomaniacs. 

In France the same error is committed, in our bpinion, 
since, with the except ion of pellagra, the distinction of 
the psychopathic conditions of suicides is the same 41s the 
Italian; and in the period 18(56-75 we find 585 mono- 
maniacs (4*1 per cent.), of whom 455 were men (4*5) and 
180 women (3*1 ). Nevertheless, in that country the cases 
of melancholy am separaied, although, contrary to rule, 
they are less numerous than the monomaniacs (3*8 per 
cent.) Brain fever is more frequent in France, exactly 
double what it is in Italy (3*2), which arises from ascribing 
less rarely the delirium of suicide to an acute disease of the 
brain. The suicides of idiots also mount to double the 
number amongst the French. 

The better conditions of scientific culture in Germany 
shows itself in like manner in distinguishing suicides from 
madness, where we see the melancholy slightly predomi- 
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nating, and the undetermined relegated to* the last place. 
In Saxony, during the thirty years 1847-76, and in Prussia 
during the nine years 1866 75, the suicides from ipadness 
are classed as follows : • 



Saxony 

1847-76 

Prussia 1806-75 

Form op Madness 

• 

Actual 

numbers 

Per cent. 

Actual 

numbers 

Per cent. 


M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

Religious exaltation 

14 

6 

0*3 

0-3 

27 

10 

0« 

0-5 

Monomania .... 

— 

— 

— 

— 

31 

9 

0*7 

0*5 

Melancholia, hypochondria . 

2,832 

1,239 

66*6 

(53*5 

2,989 

1,267 

67-0 

66-0 

Brain fever, typhomania, 
fever, <fco 

}- 

- 

- 

- 

2ft) 

37 

4-7 

1*9 

Madness, mania 

1,111 

594 

26-1 

30-4 

266 

41 

5-7 

2*1 

Mental excitement . 

297 

116 

70 

5-8 

— 

— 


— 

Imbecility, idiocy, cretinism 

— 

— 

— 

— 

186 

109 

4-2 

5*7 

Other forms or not named 


— 

~ 

— 

763 

449 

171 

23-3 

Total 

4,254 

i,955 

ioo’o 

JOO’O 

4,46i 

I,<J22 

ioo'o 

IOO’O 


We are not able from these data to make a comparison, 
for any country, between the prevalent forms of madness 
among suicides and those among the demented, of whom 
generally the smaller part are those brought into asylums. 
The morbid forms which preponderate amongst the Italian 
mad people whoareshut up are for madness 20*75 per cent., 
and for mania, with or without violence, 18-62 (Yerga). 
On the other hand, simple melancholia was 9*35, pellagra 
8 04, with slight difference between the sexes. Of all the 
other forms none rise above 3*60 per cent. But amongst 
the mad who are at large it may be presumed that the 
proportions are inverted for many kinds, dementia per- 
haps being excluded; for example, those suffering from 
pellagra, epileptics, idiots, cretins are mucl> more numer- 
ous among those at large than among those under care. 

The Italian statistics say nothing concerning the 
relation of suicide to melancholia ; the Prussian and Saxon, 
on the contrary, show that two-thirds of the voluntary deaths 
are owing to melancholia or hypochondriacal conditions ; 





individual Psychological influences. 2S.1 

it may be said that in Italy the place of these is taken bv^ 
those who are mad through pellagra, which, moreover, has 
many # characteri sties in common with lipemania. The 
numerous cases of weariness of life or nostalgia, discontent 
with one’s own state, disgust for life, fatigue of physical 
suffering, and lost hope of^ure, approach, without doubt-, 
to the melancholy conditions. In all tlvese, a uniform base 
is found ; depression of the sensitive faculties, exaggeration 
of tli$ egoistical sentiment, perversion of general sensi- 
bility, by means of which life is changed into an insup- 
portable load, find all the affections become dead. Anti r 
pathy to existence is a real illness of the brain, it is a 
morbid modification of the conscience and of the affections, 
which may often indeed be accompanied, as in Leopardi 
and Byron* by the brightness of a powerful intelligence, 
but which more often weakens the character and debilitates 
the moral sense. 

It is probable that suicides through mania may be the 
least frequent, because this form rarely passes unobserved 
on account of incoherence of ideas and extravagance of 
acts shown, and the prompt consignment into an asylum 
forestalls every dangerous accident. As to the mad, their 
contribution would, on the contrary, be great both on 
account of their number among those at large, where, being 
always a burthen on the family, they are less looked after, 
and because in madness the impulse towards suicide is 
all the more fatal, as the reflective faculties are less in a* 
condition to estimate the consequences of the act. The 
small number ^contributed by the half-witted (idiots, imbe- 
ciles) in all countries is noteworthy, since they form the 
larger part of the mad among the population. In Italy, 
among the suicides they amount to 5*86 per cent, of men, 
and 8*56 per cent, of women; but at the census of 1871 they 
counted 73*0 per hundred among men of weak mind and 
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Hfi-0 amongst the women. In Prussia, their proportion 
i.mong suicides is still smaller (from *4 to 5 per cent.), 
whereas, on the contrary, they make 61*5 in the total of 
had people. But the rarity of suicide amongst the half- 
witted is accounted for by the small part taken by them in 
social and family life. • 

Let us now proceed to consider the general relation 
of suicide with madness in the whole of Europe, where 
these two moral diseases of the nge augment with equal 
steps. In the north-west and centre, the proportion of the 
mad rises to its maximum , exactly as does fhat of suicides. 
There are calculated to be annually about 300,000 mad in 
the whole of the Old World, and the greater number are 
found in France, Germany, and England. According to 
the works of Legoyt, Osiander, Hausner, and Guttstadt, the 
scale for mental diseases in the \ arious States is not very 
different from that of the suicides. At their head stand the 
countries of Germanic stock, with about 2 mad people in 
1,000 inhabitants, then the Celto-Bomans with 1 per 

1.000, and lastly, the Slavo-Tartars with 0*0 per 

1.000. In the following table we institute a comparison 
among different States (Table XXXVII.), and although 
the numbers of the mad are already antiquated, and the 
census made unequally in the different States, yet from 
the aggregate of these countries it is established that 
those which are pre-eminent for madness have also a high 
number of suicides ; and it is worth noticing the constant 
superiority in numbers of Denmark, Saxony, and 
Schleswig, and of the German countries in general. 
Strange, on the other hand, is the position in respect to 
Italy occupied by France, Bavaria, and Sweden, but may 
not this arise from the registration of idiots and imbeciles ? 
It is still doubtful whether in North Italy those suffering 
from pellagra at the end of 1871 were returned in the 
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census as mad , because thqy are not yet accustomed in 
the Italian country districts to recognise the mental 
symptoms of pellagra, except when the sick person is at 
the las*t extremity. It is here that the usual error is 
committed of considering the functional state of the brain 
as independent of the mo*bid conditions of the constitu- 
tion. 


Table XXXVII . — Halation of Madness with Suicide. 


• 



Mad people 

Suicides 

Number of 
order 

COUNTRIKI® 



Year ot 
the 

Census 

Per 

100,000 

Period or 

iVr 

million 

For 

the 

111 id 

For 

tho 




inhabi- 

tants 

ycats 

lllkibl 

tiu.ts 

sui- 

cides 

A.— States. 



(Oost 

*rlcn) 





Norway . «. 



ixr>5 

* 310 

1851-55 

107 

1 

8 

\\ Intern berg . . 



1 853 

312 

1810-56 

108 

2 

7 

Denmark . 



1847 

280 

1816-50 

258 

3 

1 

Saxony 



1858 

261 

1856-60 

°45 

4 

2 

Iceland 



IS 15 

2C0 

1816-50 

C<\p) 

f» 

(4) 

Scliles wig-Holstem . 



1815 

250 

1856-60 

200 

6 

3 

Prussia 



1871 

215 

J 866-70 

133 

7 

5 

Scotland 



1858 

185 

1856-00 

31 

8 

14 

Hanover 



1856 

1871 

170 

1856 60 

131 

0 

6 

Italy .... 



161 

1860-73 

31 

10 

15 

Ireland 



1851 

150 

1831-41 

U 

11 

16 

France 



1851 

130 

1851-55 

100 

12 

9 

England 



I860 

116 

1856 65 

60 

13 

12 

Bavaria 



1857 

110 

1816-56 

73 

14. 

10 

Sweden 



1850 

100 

1851-55 

71 

15 

11 

Belgium 



1812 

100 

1841-45 

62 

16 

13 


It is a gross tautological sophism to give the title of 
‘ moral suffering’ to sorrow for a misfortune, to misery, 
privation, crossed love or jealousy, whilst they reserve the 
title of 6 physical suffering’ to pain which arises from a 
mechanical injury, from an irritation of the peripheral 
nerves, or disease of the intestine's. The cause is unequal, 
but the effect is the same ; it has regard to a modification 
of the nutritive state of the brain in both cases. The 
expression of moral suffering is the same as that of 
physical suffering, because every abnormal condition of the 
nervous sensibility disturbs the functions of the constitu- 
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tion. Thus it happens that the reactions after suffering, 
whether it concerns traumatic lesion or the loss of a rela- 
tion, are everywhere alike ; in the groups of muscles, in 
.he respiratory and motor-vaso phenomena, in language, 
in tears, in psychical disturbances (Mantegazza, 
4 Espressione del dolore,’ Arch % Antrop. 1 875). And what 
is a heavy sorrow if not a violent sensation, subjective, 
originating in the psychical cells, through which, in obedi- 
ence to physical laws, the reactionary energy in proportion 
to the intensity of the impression is discharged? * Every 
excitement caused by grief, whether it i^ created by the 
conscience or not, whether it arises from external influ- 
ences or from internal sensat ion, always modifies by means 
of the transformation of the forces and that of sensation, 
the physico-chemical condition of the nervous centres ; 
and the change is expressed by different actions of the 
functions, which may be by tears, sobs, delirium, religious 
susceptibility, blasphemy, crime, or suicide, according to 
the temperament and education of the individual. The 
first philosopher who has understood the true nature of 
suffering is Herbert Spencer (‘Essays, Scientific and 
Political,’ 2nd series, 1863, p. 109), whose psychological 
school, based upon physiology, admits that in a given 
moment the quantity of free nervous force, produced in 
us by the quality called sensation, must show itself in 
some way, producing an equivalent manifestation of force 
in more rapid thoughts, in exalted ideas, disordered move- 
ments, cries, howls, despair, diarrhoea, paralysis of the 
heart. Such reaction is so necessary , that if it fails, or is 
not possible, the suffering would destroy the soundness of 
the brain. 

For us, then, there is no difference between physical 
and moral suffering, because in the same degree as suffer- 
ing and prolonged diseases are fatal to mental health, so 
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is a sorrow which happens suddenly or lasts persistently. 
And thus it is that physical pain enters among the causes 
for suicide for about 8 per cent, in Italy, 13 in France, 
19 in* Wurtemberg, 10 in Norway, and 12 in Prussia. 
The most acute physical suffering, owing to the accumu- 
lation in the blood of an ^normal quantity of carbonic 
acid, darkens the intellect so far as to cause it to fall into 
crime or rage ; after which comes an exaggerated reaction 
for the discharge of the excessive tension of the brain, and 
re-establishment of the equilibrium, a reaction driven on 
even to suicida^ phrensy. This refers always to extremely 
painful illnesses, or incurable affections, for which the‘ 
physician has declined all responsibility, but in both cases 
there is an enfeeblernent, progressive anaemia, and insuffi- 
cient food ior the brain. Chronic and diathetic diseases, 
cancer, syphilis, misanthropy, the slow affections of the 
spinal cord, and above all of the locomotor ataxy, affections 
of the bones and of the skin, and disfiguring wounds, often 
throw the unfortunate sufferer into despair, so that the 
idea of suicide is at the first rejected with horror, whilst 
under delusive prospects of improvement, but afterwards 
tolerated, and finally welcomed, it ends by triumphing, 
developing itself in a mind weakened by suffering, or 
rather in the weakness of a brain already hurt by the pro- 
gress of disease. According to Prussian statistics, phy- 
sical disease, by which in the four years 1869-72 were 
caused 671 suicides, are divided thus between the two 
sexes : 


Prussia 1869-72 

Actual numbers 

Per cent. 

M. 

F. 

Total 

M. 

F. 

Very painful diseases . 

65 

21 

86 

13 

12 

Slow, chrotuo „ 

107 

47 

154 

22 

27 

incurable, desperate diseases 

121 

38 

159 

24 

22 

rndeterminoil kinds 

206 

66 

272 

41 

39 
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It is worthy of note how uniform the r proportions of 
the two sexes are, and how the prolonged and incurable 
affections are even less supportable than the painful ones. 1 
Even the loss of one of the senses by taking away'a means 
of communicating with the external world predisposes to 
melancholia and suicide. i# Prussia, in 1869-72, there 
occurred 20 suicides of blind people (17 men and 3 
women), and 1 of a deaf-mute woman ; and as according 
to the census of 1871, there would be 22,978 blind Itl 
Prussia, that would give the probable annual los3 of 216 
per million, whilst for the whole population it is only 133. 
Acute And habitual alcoholism may be added to the physi- 
cal causes, because of the known disorders produced by 
alcohol on the nutrition of the w T hole constitution. The 
relations between alcoholism and suicide hava been shown 
by so many up to this time, beginning with Magus IIuss 
down to Lunier, Fazio, and Baer, that we believe it to be 
hardly necessary* to insist on the general import of the 
statistical figures. The number of violent deaths in 
France is, according to the works of Lunier (‘ Ann. Med. 
Psychol.,’ 1872, 6 Journal de la Soc. de Stat.’ 1878), in 
direct ratio with the consumption of alcohol, nay, in several 
of the departments the increase of madness and suicide 
appears to attend that unhappy habit of c civilized ’ peoples. 
The investigation of Lunier leads him over 79 departments, 
divided according to* the quality and ^quantity of alcohol 
produced and consumed. The results of this enquiry are 
so important, and the figures have so eloquent a signifi- 

1 Out of 214 suicides in Paris through determinate physical disease 
were found : phthisis and affections of the chest 27 ; injuries to the 
sight 19 ; cancer 19; paralysis 17 ; diseases of the stomach 13; cephal- 
algia l5 ; venereal diseases 14 ; diseases of the urinary passaged -13 ; of 
the heart and great vessels 19 ; epilepsy 6 ; gout 6 ; loss of strength 6 ; 
all the other affections (intestinal, Cutaneous, scrofulous, hepatic, brain, 
infectious, haemorrhoidal), from 6 to 1 (Brierre de Boismont). 
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cance, that we think it worth summing them up in a 
synopsis, giving warning that we unite, for want of- space, 
the consumption of wine and cider. 


Influence of the Consumption of Alcohols on Suicide m France. 



Annual consumption in 
litres per inhabitants 

Alcoholic 
frenzy per 

Suicides 
per million 
inhabitants 

Departments 

Wine and 
cider 

Aloohols 

Cent. 

• 

1849 

1869 

1849 

1809 

1856-58 |l 867-69 

)84JM5O|l866-09 

I.— Apartments which have no vintage or but little. 


I 

a . 1st Croup (3) . 

b. 2nd „ (2) . 

c. 3rd „ (11) . . 

df 4th „ (5) . 

10-12 

5720 

77-24 

80-37 

11-57 

64-80 

84-42 

126-23 

3-46 

5*47 

2-43 

1-49 

5-88 

8'48 

4-08 

269 

5-68 ) 11-81 
16'69 21-89 

10-47 19*61 

7-37 10-25 

105-6 

161-0 

85-9 

144-2 

154-8 
253*7 
185-4 
145 3 1 

I II.— Departments which produce wine and alooh&L 



e. 1st Group (W) . 

/. 2nd „ <#) . . 

59-64 

80-35 

93-43 

91-46 

0- 03 

1- 25 

1-00 

1-94 

) 7-03 l 1140 

1 7-92 | 12-215 

1 88-2 
j 120-0 

| 111*6 
| 173-4 

I III.— Departments which produce wine and cider, but little or no alcohol. j 

q. 1st Group (2)- . 
h. 2nd (29) . . 

51-87 

6212 

67-48 
72 97 

1-75 

0 69 

3-92 

1-30 

11-22 | 16-53 
6-04 j 10*02 

, 103-8 
] 74-5 

142-4 

107-9 


It seems that the abuse of alcohol is more hurtful than 
that of wine, and that the alcohol of cider is more hurtful 
‘than that of the grape, beetroot, or barley, since in the 
north, where suicide and alcoholic frenzy prevail, the use of 
spirit and the fermented juice of apples is the most com- 
mpn. The Seine (included in group 4, series 1) is the 
department where most alcohol is consumed (in 1869, 
9*38 litres of alcohol per head, and almost 300 of wine !), 
and has also the heaviest returns of violent deaths (447 in 
1849-50, 370 in 1868-69). Let it be noted, then,, that in 
those departments where the abuse of alcohol increases the 
most, there also has the alcoholic frenzy amongst women 
increased alarmingly (departments Aveyron, Allier, and 
Haute-Gra r onne), in opposition to those in which the 
habit increases in a less degree (Loiret, Hautes-Alpes, 
Aube, Rhone, Is&re, &c.) Lunier was besides able to 
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show that in 1878 the number of suicides through alco- 
holism increases every year in France ;«in 1849 they were 
scarcely 6*69 per cent., but twenty years after they rose to 
double that number, 12*98, and in the five years 1&72-76 
the proportions were 11*6; 10*5; 10*1; 10*3; 13*4 per 
cent. 

These facts arp confirmed everywhere where alcohol 
or beer is consumed in excess — in the United States, 
in England, Ireland, Scandinavia, Russia and Germany, 
and in the Netherlands. It may be seen in our Table 
XXXVI., where the category of 4 vices ’ includes specially 
acute or chronic drunkards, what part this habit plays 
with regard to suicide in various countries. And the 
numbers would be increased if it were possible to diminish 
the category of the 4 unknown.’ In Germany, according 
to Bottcher, 56 per cent, are owing to the use of alcohols. 
Denmark, which pays one of the heaviest tributes to 
suicide, consumes as much as 16 litres of alcohol each year 
per head (Fiirste). Sweden has for long been the classic 
ground of alcoholism, and before the last restrictive laws 
also for suicides owing to that cause ; in fact, up to 1845* 
the proportion was 46*6 per cent., in 1846-50 it rose to 
62*2, and in 1851-55 to 65*5 per cent., but fell in 1856-60, 
on account of the severity of the Government measures, 
to 18*2, and in 1861-64 to 11*2 (Baer, Dev Alkoholismus, 
ecc. Berlin, 1878). In England the annual consumption 
of alcohol, on the contrary, rose from 4*12 litres per head 
in 1825 to 9*07 in 1871, so that Brown found that 13*7 
per cent, of suicides accrued from alcoholism ( on Intem- 
perance and Insanity , second part, pp. 6-7). In Italy, 
where the great quantity of wine is fortunately balanced 
by the small production and consumption of alcohol, there 
were only 90 suicides through alcoholism in twelve years 
(about 1*10 amongst men and 0*16 per cent, amongst 
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women). It is certain that*a portion of these deaths is due 
to alcoholic frenzy, which especially arises from the use of 
the worst brandy of commerce, and which is marked by a 
depressed condition of the mental faculties, by terrible 
hallucinations, disorder and convulsive spasms, and hence 
the strongest impulses to homicide and suicide. It should 
be noted that the contingent of mad pyeople through drink 
is greater in Italy than that of suicides through the same 
cause # ; it is 3*01 among men and only 0*34 among women ; 
1*76 in the aggregate (Verga). 

A progressive sequence from the physical to the moral 
causes is given by heredity and by the constitutions 
which undoubtedly accompany a morbid condition of the 
brain. Heredity figures many times as the beginning of 
all psychibal degenerations, and as to suicide it was 
demonstrated experimentally by Esquirol, Cazauvieilh, 
Falret, Lucas, Moreau, Doutrebente, and a host of others. 
In the Bavarian statistics, which alone take notice of this, 
inheritance appeared during 185 7-6 6 in about 13 per 
cent, of known cases, and then reached 18 per cent, in 
1866; but it is well known how difficult it is to gather 
up the exact remembrances of very many people, where- 
fore this proportion is much below the truth. 

The suicides committed in the state of pregnancy or 
after child-birth, often accompanied by infanticide, are 
not rare among women ; in Italy and Prussia they reckon 
22 per thousand, in France 29, in Norway 50. The 
greater number concern girls seduced and then abandoned, 
whose responsibility in criminal acts is doubtful, according 
to the mad doctors of the somatic school. In the anaemic 
condition, in which the uterine functions place them, 
woman . hows a great propensity to psychical disturbances 
' on account of diminished energy of character and hyperccs- 
thesia of the nerves, and with regard to hysterical suicides 
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they are rather diseased in mind than sanei If to such 
organic conditions we add the fear of .dishonour, shame, 
grief at being betrayed and desperation at desertion, we 
have an aggregate of moral influences which act with 
morbid excitement on the brain, and often take away all 
responsibility of action. • 

The relation between suicide and the morbid condition 
of the brain is also well demonstrated by the results of 
the autopsy of suicides. The nature of this work prevents 
us speaking at length on this subject, although we wish to 
mention how Esquirol and Forbes- Winslow many years 
since made statistics of the wounds met with in the 
autopsy of suicides, and they found them both frequent 
and serious. In Wiirtemberg during 1873-75 they ex- 
amined 594 dead bodies and they found : legions of the 
brain and its envelopes 265 times, that is 45 per cent.; 
lesions in other organs 98 times, 16 per cent.; negative 
result 231 times, that- is 39 per cent. Amongst the 
diseases of the brain those which predominated were 
chronic meningitis, the adherence of the membrane to the 
grey substance, atheroma of the arteries, varicose veins 
and intra-cranial exostoses ; and amongst those of the 
other organs in the foremost place the abnormal positions 
of the intestines and the stomach, so frequently found 
among those suffering from mental alienation, tumours in 
the abdomen, degeneracy of the liver ; in the second place 
genital urinary diseases, and especially of the ovarian 
cells, hydatids of the kidneys, Bright’s disease, hypertrophy 
of the prostate, restrictions of the urethra, and lastly, 
heart disease and aneurism. 

The English statistics of the causes of death kept with 
such exactness by Farr show the affinity of suicide with 
nervous diseases in another way, that is, by the surprising 
stability of the annual tribute paid by the population to 
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each of the diseases. In fact, the following are the#* 
averages per million inhabitants for the ten years 1867-76 
and for the chief affections of the nervous system : 





& 

! 

< 

.2 

C0 

1 

1 

Chorea 

b 

p. 

a 

M* 

w 

j 


1867 

62 

199 

490 

50D 

30 

2 

109 

1,239 

267 

1868 

70 

207 

494 

501 

31 

3 

no 

1,206 

250 

1869 

73 

214 

509 

504 

33 

5 

117 

1,199 

254 

1870 • 

70 

222 

521 

523 

39 

4 

117 

1,192 

249 

1871 

66 

213 

509 

519 

43 

3 

109 

1,121 

248 

1872 

66 

221 

515 

507 

35 

2 

116 

1,109 

238 

1H73 

05 

2 m 

527 

546 

37 

2 

118 

1,131 

247 4 

1874 

67 

246 

547 1 

535 

39 

3 

no 

1,156 

261 

1876 

67 

287 

559 

540 

42 

4 

124 

3,095 

299 

1876 

73 

281 

518 

497 

39 

5 

115 

1,052 

2G9 


There does not seem to us now to be any necessity to 
demonstrate the signification of these numbers to the 
reader of this work. 1 

Connected likewise with the causes of the 4 physical ’ 
class is another which approximates to the moral causes, 
namely, misery, with all its horrible and shameful conse- 
quences. No nation is exempt from this unfortunate cala- 
mity, but Italy appears to have the sad pre-emiftence, 
although its statistics do not note those who die of hunger. 
The economical conditions of the country undoubtedly have 
influence in this matter : in the years of agricultural distress 

1 On the other haifri, it may be observed that the fatal tendency of 
brain diseases increases in England with age , as does also the readiness 
to commit suicide. Out of a million of different living beings in four 
groups of ages, there were in London during the decennial 1861-70 tht?se 
proportions in the mortality : 



25-35 years 
of age 

35-45 

45-55 

55-65 


M. 

F. 

M. 

F. 

M. 

F. 

M. | 

F. 

General mortality . 

Deaths by ouiciile 

Death from disease of the brain 

10,869 

140 

733 

8,798 

51 

483 

17,142 

239 

1,561 

12,844 

88 

1,011 

25,682 

367 

2,897 

18,518 

104 

2,107 

43.848 

474 

6,526 

33,450 

90 

4,840 
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(for example, in 1870-74), the'suicides increased through 
misery equally with those caused by pellagra. Want and 
pellagra then are sisters, since it seems to us thfit the 
exclusive opinion of those who ascribe this latter solely to 
the consumption of spoilt maize (Lombroso) is not beyond 
criticism ; they forget that the cause of it, certainly con- 
sisting in the terriblb indigence of the proletariat population 
of the country, is much more complex (Bonfigli). 

And now we have arrived at suicides accruing from the 
excitement or depression of the sensitive faculties: as 
domestic troubles, deluded ambition, fear *bf punishment 
and dishonour ; or from the most exalted passions, love and 
its morbid exaggeration, that is to say, jealousy ; we have 
arrived in short at the manifestations of ‘pitiless egoism. 

It is a strange idea which we find expressed by Ferrus 
and Despine on the nature of the passions which drive men 
on to suicide. They admit that in men of sound reason 
suicide is most often determined by noble and generous 
sentiments ; but this is inaccurate. The epochs and the 
nations in which suicidal frenzy is developed are really 
thosef as Ferrus says, with an advanced civilization, the 
greatest political power, the highest psychical aspirations, 
but against the egoistical motives of crimes of blood we 
cannot, as is maintained bv Despine, set an imaginary 
moral superiority in suicide. The mor$ closely the deter- 
mining causes of it are investigated, the more does it 
appear to be induced by a subtle egoistical sentiment. 
History proves this by enumerating and commenting with 
pride upon the very few and now traditional-cases of volun- 
tary death for love of country or philosophical fanaticism of 
a Cato, a Seneca, and a Pa 3 tus. But is it really certain that 
at the root of these murders and under the splendid appear- 
ance with which Greco-Roman classicism has known how 
to invest every little action of those ancients for our 
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degenerate posterity, is it Really proved that we are to ex- , 
elude from the motives the love of the ‘ I ’ ? The causes of a 
political and religious order represent, according to the 
before cited psychologists, the height of the dignity and 
nobility of human aspirations ; but how many of these are 
there in comparison with the overwhelming number ascrib- 
able to ambition, vices, cowardice, and Vulgar prejudice? 

Human nature is also imperfect even when it attempts 
to raise itself above its own nature. In every case the 
suicide of those is to be praised who, struck down by 
misery or wearied by the passion of gaming, would not seok 
the satisfaction of their wishes in the possessions or blood 
of others ; but it is necessary to enquire whether this act 
was determined upon from respect to social laws or rather 
from weariness of present sufferings and from fear of those 
of the future. And what else are moral necessities but a 
psychical transformation of those which are at the root 
physiological? The evolution of the intellectual faculties 
has induced sexual love, the egoistical principle of utility, 
the instinct of the preservation and perfection of the ‘ I,’ 
the desire to set aside the nutritive and sensitive propen- 
sities, so as to detach them, so to speak, from the animal 
frame, ennobling them with the character of superior needs 
belonging to man exclusively. Saint Marc Girardin thinks, 
although he expresses himself in other words, that man 
would never have contemplated self-destruction if the de- 
velopement of the cerebral faculties had not added to his 
sufferings the torment of thought. It is not the nobility or 
elevation of motives which can make suicide appear to us 
as though always caused by generous sentiments, it is, on 
the contrary, because we are accustomed to consider the 
secondary effects and the modality rather than the spirit 
of things. The metaphysician and the moralist are always 
surprised at the aspect of human thought which ( reflects 
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itself in itself/ and do not perceive that under the heap 
of ideas organic necessities are always the only foundation 
of human action. How much has not the man of higher 
race ennobled love, raising it even to the high summit to 
which the imagination of Sh^spere, Dante, Goethe, and 
of Milton reached ! Yet who would deny that the senti- 
ment by which the*hearts of these heroes of thought beat 
was not produced by almost unconscious evolutions in the 
series of humaij phases, by that same instinct by Which 
the Australian who steals and violates Irishwoman in the 
forest, and the Hottentot disfigures her in the external 
generative organs ? It is mournful and sad for those who 
think metaphysically of the kingdom of jnan to admit this 
transformation and the existence of human, characters 
which cannot be reduced to biological laws ; but for those 
who observe with the calmness given by the knowledge of 
truth it is also a point of comfort and pride to confirm the 
base origin of what now forms the most precious charac- 
teristic of the superiority of man. 

We do not deny that there are suicides from elevated 
and generous causes, but they are excessively rare. We 
will pass over historical facts for two reasons ; first because, 
coloured by the splendour of the Zenonian stoicism, they 
are traditional, and transmitted to us without the counter- 
proof of a conscientious examination, .and without that 
psychological data which nevertheless we consider neces- 
sary in these days to estimate properly the smallest moral 
action. The second reason is that, even if we accept the 
nature of the causes indicated by historian's of the time 
(political aims or offences against self-love), yet we do not 
recognise any great moral superiority in them. In fact, 
how can that voluntary death be called moral which, 
anticipating a future danger, shows fear and want of suffi- 
cient energy to await it, and when, in place of fighting, 
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the battle-field is abandoned by the deserter? That 
this kind of suicide is not the kind depicted for us is 
prove<J by the fact that, notwithstanding the progress of 
morals and civilization, it is practised by no one and in 
no country. We certainly find in modern times political 
suicides caused by the Freich Revolution, when the guil- 
lotine became an instrument of voluntary death for those 
who, deprived by the Terror of some friend, hastened by 
self-denunciation to follow on the same course (Des 
Etangs). But here the extraordinary excitement of the 
sensitive faculties which always accompanies great poli-» 
tical actions enters the field ; these are morbid exaggera- 
tions of opinions, which as they must be included amongst 
the acts of so called fanaticism, clearly fall within the domi- 
nion of mental pathology. There is only one contingency 
in which it may be said that the criminal or mad action is 
suggested by a noble feeling, and that is, when man sacri- 
fices life for the good of his fellow-creatures, notwith- 
standing the repugnance he feels to die. But rare are 
the occasions on which man shows such disinterested- 
ness. » 

We have here to speak of suicide, not of sacrifice of 
life nor of courage ; only too mournful and defiled is 
that page of human history which we have to turn. In 
our days suicide is the effect of egoism, of unsatisfied 
passions, and we are obliged to make more of pathology 
than of morals. Let us hasten, however, to say that the 
higher part of ourselves does not fail to reveal itself even in 
individual motives for suicide, but this part is most of all 
the feminine. Not seldom is woman moved to throw away 
her own existence from sentiments and affections which 
suffice to ennoble vile and egoistical human nature; and it 
must be so, because it is natural that she who pays to 
affection the precious tribute of her own life, who for the 
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well-being of her children and those dear tdlier knows so 
often how to offer the even greater tribute of supporting 
the weight of existence. In man the manifestation of 
personal interests rules in every case, and as only a fourth 
or fifth of the suicides are committed by women, the 
already small proportion of tlfbse which are due to noble 
and generous motives becomes still more attenuated. 

All the sufferings through which one seeks to leave 
life prematurely are negative. Psychology, thanks to 
Spencer, Bain, ’and Dumont seeking to solve the scientific 
question of pleasure and pain, has decided that pain is 
always due to a diminution of energy, which may depend 
upon an augmentation of expenditure and activity ( called 
positive ), or by a suppression of excitement, reparation 
and reaction ( called negative). The last category is the 
most numerous and natural, nay positive pain may like- 
wise be resolved into it, because the excess of activity 
brings as its consequence an exaggerated expenditure and 
diminution of energy (Dumont). On accouut of our 
reluctance to adopt dialectics in scientific investigations, 
it seems that the psychological theory is reduced to the 
physiological one already mentioned ; namely, that suffer- 
ing is always the effect of the wont of satisfaction of our 
needs, whether nutritive, sensitive and reproductive, or 
cerebral. Man judges that suffering when it specially 
irises from a negative diminution of his own energy, 
from an unsatisfied desire, gives him a right to take his 
life; and since the moral importance corresponds to 
the intensity of the want assigned to it .by man, it is 
when the desire attains to the level of a passion that the 
suffering throws the mind into a state of disorder, and 
causes the momentary pain of death to appear less hard 
than the lasting consciousness of loss or of the awakening 
from illusions. In fact, if that state of general instigation 
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which is called impassioned* enters into every unsatisfied 
desire (suffering), ‘every living force of which man can 
dispose, takes part also in it, and the chief of them belong 
to the intellectual, to which civilization has given such 
co-ordinate influence that no act can be fulfilled without 
the corresponding expenditifre of cerebral energy. In all 
cases of suicide, whether they happen after weighing 
motives and consequences, or are the effect of a sudden 
resolution, emol ion is necessary, that is to say, suffering 
or cellular automatism must have thrown the brain .into 
abnormal excitement. Tccdium vitce is a suffering, even, 
the characteristic negative suffering of privileged races 
and classes, among whom there are suieides even in the 
midst of all the gifts of fortune, and apparently without 
any cause «f suffering, so that those who are wearied 
would appear to wish to fly from the monotony of 
existence by artificially exciting their own sensibilities. 
But is it possible to believe seriously in the declaration 
of coldness and indifference in the face of death left in 
writing by these suicides ? It is certain that moralists and 
De Boismont himself give this too much weight, and as 
it is not to us an irrefutable proof of soundness of mind, 
neither is it proof sufficient that in the suieide of the 
cynic or sceptic the emotional element, suffering, is 
wanting. Of that ostentatious coolness there remains a 
lying and proud written evidence, but who can know what 
a struggle that moment of passing resolution cost the 
hand by which those few lines were traced ? And do we 
not see morbid conditions of the mind, delirium of the 
understanding, 'disordered passions, march together with 
the most inflexible calmness, with the firmest resolution, 
and the most subtle logic ? 

Seeing, then, that the anguish produced by the false 
expenditure of functional energy (unsatisfied desires) 
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corresponds with the aggregate of suffering (passion) 
which ends in madness, ecstasy, despair, and hence in 
suicide, so in pain caused by offended self-love or by 
wounded affections, the necessity of the resolve taken is 
evident. It is maintained that suicides through shame, 
modesty, remorse, offended dignity, are noble and generous 
acts, but is it not # clear on the contrary that the suicide 
wishes to spare himself the unhappy consequences of his 
own position, and he thinks to interest in his memory 
those whose derision and contempt he had to fear while 
living ? Suicide was therefore selfishly necessary for him. 

But let us consider lastly how the series of determin- 
ing causes are resolved into one only, to despair at not 
having gained or at having lost that which, in the 
emotional condition of passion, was valued more than life. 
For if in the actual conditions of associated life suicides 
increase, it is because with so many and so overwhelming 
wants which multiply and extend every day, human 
egoism has more frequent opportunities for displaying 
itself. And, indeed, it shows itself in everything, beginning 
with, love, that emotional condition which gives the 
greatest pleasure to most men, but sometimes also the 
greatest pain. Whether it concerns an opposed affection 
or the desertion of the beloved one, it is in each case a 
powerful want which desires to be satisfied; nor is it 
possible to understand the suicidal frenzy in a case 
where affection should take the tranquil and ideal paths 
of platonism, because among suicides of this kind it is not 
the happiness of others which they have at heart, but 
their own. And this is the case even in those caused by 
the egoistical transformation of love into jealousy, which 
so often disorders the mind and leads to criminal actions, 
or to the most serious mental alienation. 

Injured affections, sufferings of the heart, are the 



individual Psychological influences. 301 

domestic troubles whose influence on suicide is among the 
most powerful — arising from ill-assorted marriages, from 
family discord, often from misery which irritates the 
temper* and is sufficient to extinguish every feeling of 
affection during the cruel trial which by means of privation 
it causes individual egoism 1» endure. Nor do ingratitude 
and indifference to relation's fail to appear, nor the aversion 
awakened against people newly introduced into the family 
by marriage; nor is the now common pretext of 4 incom- 
patibility of temper,’ under which lurks either a hanker- 
ing after new %msual gratification or satiety of the old,* 
destitute of foundation. Very many families have the 
germs of misfortune within themselves, based as they are 
upon ties thoughtlessly Contracted, or formed with the 
usual improvidence of the middle classes, and all the more 
easily are these germs developed and matured when the 
ground is prepared for them by inheritance, alcoholism, 
passion, and libertinism. 

And are not suicides through egoism those of over- 
thrown ambitions, of speculators baffled in their hazardous 
enterprises, of those engaged in commerce and industries 
who have run the whole career from bad faith to down- 
right dishonesty, from fraudulent crises to gradual collapse, 
or to violent death ? It is useless here to insist upon 
this ; it is modern civilization with its burning fever 
which, like Saturn *in the fable, devours its own children. 
The supreme aim is the excelsior of vanity or of riches, 
but the road runs at the edge of the precipice, it grazes 
the keen edge.of the criminal code, that his days may be 
ended at the door of an asylum or a prison, or the Morgue.* 

If there are suicides committed through fear of con- 
demnation or from the desire to escape from a law process, 
from dishonour, from punishment, we must not flatter 
ourselves that they are dictated by a noble feeling. They 
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are the consequence of offended self-love, never from 
regret for having broken social laws $ often they follow 
upon some serious crime, and they are not rarely those of 
monomaniacs. In any case can they be said to be exempt 
from egoism who are never free to choose between two 
evils, but of necessity inclifle to that which will cause 
them the least suffering? Dishonour, punishment, the 
remote probability of death by the hangman, exercise so 
painful an excitement and instinctive repugnance, on the 
mind of man, as to determine him to choose as the lesser 
evil, death by his own hand ; this deliberation, which in 
most cases evades the claims of society, is then the last 
sacrifice accomplished at the instigation of self-regard. 

« 

§ 3. Influences which modify the nature of the 
motives . 

These influences are the same which are exercised on 
the general movement of suicides ; namely, climatic and 
meteorological conditions, the degree of culture, sex, age, 
and profession. We will pass rapidly over the first, 
because the want of homogeneity of the statistics forbids 
our drawing precise deductions from them. Certain it is 
that whilst in the South passions, love and misery pre- 
dominate ; in the North alcoholism is the prevailing cause, 
and in the centre of Europe, where there is the highest 
culture, the chief causes are tcudium vita?, shame, and fear 
of punishment. Alienation of mind shows itself, as we have 
seen, in almost an equal degree, whatever cjimate is under 
consideration, whilst other causes, especially moral, vary 
according to the degree and particular kind of civilization. 
Thus where the domestic ties are closest and strongest, and 
where the man can find assured repose in the family in the 
struggles of life, as in Germany and Scandinavia, suicide 
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from domestic troubles is % rare, whilst they increase in 
Catholic countries (Belgium, France, and Italy)on accountof 
the lesser part taken by family affection in individual life. 

Thh influence of season was considered by us when 
speaking of madness relatively to the months, and as for 
causes of a moral nature it 0 would seem that destitution 
and domestic troubles especially cause most suicides in the 
warm months in Italy. 

Of the social influences, that of religion deserves to 
be mentioned. The only Prussian statistics of 1871-72, 
although incomplete, were able to decide the causes of 
1,622 suicides classed according to religion and sex. We 
give the proportions per 1000 for each principal category 
of motives. 


The InfliiSice of Religion on the Causes of Suicides in Prussia. 
1871-72. 



Protestants 

Catholics 

Jews 


M. 

V. 

M. 

p. 

M. 

F. 

Number of known coses 

1,160 

208 

205 

38 

8 

3 

Per 1,000 






I. Mental diseases. 

282 

538 

180 

631 

375 

1,000 

IT. Physical diseases 

96 

77 

59 

105 


— 

III. Weariness of life 

HI 

87 

122 

79 

125 

V 

IV. Passions .... 

35 

68 

29 

53 

125 



V. Vices 

118 

24 

127 

53 

250 



VI. Suffering and affliction of 
&U kinds 

} 168 

87 

127 

26 

- 

— 

VII. Remorse, shame, and fear 
of punishment 

J- 138 

120 

127 i 

63 

125 

- 

VIII. Othor causes 

22 

9 

29 

— 


— 

Total * . 

1,000 

1,000 

1,000 

1,000 

1,000 J 

1,000 


In these few figures the Catholics (and the Jews) show 
themselves mgst inclined towards suicide through mad- 
ness and vices/ whilst Protestants yield the greater number 
to the passions, domestic troubles, financial disorders, 
remorse and shame, and to weariness of life, which agrees 
as to the first with their usual tendency to delinquency 
and to religious fanaticism ; and as to the second, with their 
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high culture and greater morality. But, as is easily 
understood, much more evident are the differences which 
depend on individual conditions, and principally on sex 
and age. 

The sexual differences (Table XXXVIII.) are owing, 
beyond the diverse, physical and psychical constitutions of 
the two sexes, much more to the different system of life, 
to education, culture, and habits. Thus suicides occasioned 
by madness, delirium, pellagra and frenzy, preponderate 
in the feminine sex (see Table XXIII.), so much "that in 
some countries, as in Italy, women offer a proportion 
double that of men ; and in France out of 30,000 cases inves- 
tigated by Guerry the average of the mad was 33*2 per cent., 
whilst among men only 29*1 and among the women 46*8 
per cent. Besides, this special feminine priority is explained 
by the fact that the tribute paid by madness by the two 
sexes approaches much more nearly than that of the suicides. 
With regard to the types of alienation, the greatest differ- 
ence is in pellagra in Italy, which is most frequent amongst 
women, about five per cent. ; the other forms, even taking 
count of the undetermined, vary still less. 


Table XXXVIII . — Influence of Sex on the Determining Motives 
for Suicide. 

Per Hundred Suicides of Women arid Men ( See Table XXIII.) 


Frehumed Causes 

I s ? 

££ 

GGJh 

Norway 

1856-70 

13 

13 

Saxony 

1847-76 

Is 

I*" 

France 

1866-75 

Italy 

1866-77 

I. Mental diseases .... 

II. Physical diseases. 

III. Weanuosa of life . * . 

IV. Parlous 

V. V ices 

VI. Domestic troubles 

VII. Financial disorders 

VIII. Misery 

TV. Remorse, shame, &o. . , . 
X. Despair. — Uuknowu . . . 

371 

250 

0 w. 
200 
1,563 
183 

| 954 

289 

1,040 

190 

256 

261 

4,233 

210 

1,109 

293 

316 

233 

335 

610 

161 

2,081 

359 

1,633 

916 

847 

688 

217 

?i 

208 

1,728 

275 

7,271 

898 

412 

643 

520 

437 

(443) 

233 

458 
| 294 

169 

(757) 

241 

428 

606 

152 

1,053 

335 

1,445 

530 

488 

568 

217 

310 

1,500 

208 

3,100 

354 

2,261 

598 

498 

314 

Total average .... 

455 

32° 

408 

389 

440 

397 

346 * 
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As to other causes (physical and moral) the greatest 
excess of men is found in the group of vices, in that of 1 
financial embarrassments, and in weariness of life, that is 
to say, amongst the egoistical motives, whilst among 
women, after mental diseases, there predominate passions, 
domestic troubles, shame qjid remorse (especially in cases 
of illegitimate pregnancy). Among the causes which urge 
them to leave this life woman always exhibits that spirit 
of self-denial, that delicacy of feeling and of love, which 
inspire all her acts. * 

There is a^group of causes where the feminine moral 
superiority becomes still more evident, and these are ‘ 
iti the loss of husband and children, in the desertion of 
relations, in short in the least selfish feelings. Love also 
preponderates in woman, above all in Italy, Emilia, though 
in a less degree, being included ; which last fact we note 
as contradicting the common idea that the intensity of 
this passion is greatest in the southern portion of the 
kingdom. 

On the other hand, the prevalent supposition that the 
juvenile age would stand first among the number of 
suicides caused by love, jealousy, or illegitimate pregnancy, 
is confirmed by Italian and Prussian statistics (Table 
XXXIX. on the Influence of Age), the returns of which are 
in wonderful agreement. In the adult age the influences 
of financial^mbarrassments and of mental diseases are 
more feltJRcause as years increase so at the same time 
the passions are calmed, and man finds himself immersed 
in practical ^questions of existence ; until in advanced 
years the weariness of living hastens death, both by will 
and deed (in Prussia, for in Italy suicides through tedium 
vitce show no regularity). 

The causes which lead children to commit suicide 
deserve attentive examination. They are like the painful 

x 
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Table XXXIX . — Influence of Age on the Causes of Suicide in Italy 
& and Prudkia. 

( Proportions per 1,000 on the Actual Number at each Age.) 


Age and Sex 

Number of cases 
per age 

Mental diseases 

Physical diseases 

3 

■s 

* 

| 

1 

Passions 

s 

u 

i> 

Domestic troubles 

Financial disasters 
and misery 

Shame. Fear of 
punishment - 

Unknown or 
undetermined 



Italy (1808-77) 





t 

A.— Men 











Under 15 years . 

« 36 

138 



28 

— 

28 

250 

28 

— 

528 

Prom 10 to 20 years . 

326 

74 

34 

65 

99 

6 

166 

56 

68 

442 

„ 20 „ 20 „ . 

790 

101 

45 

88 

138 

6 

83 

92 

60 

387 

» 26 „ 80 „ . 

725 

144 

61 

47 

114 

6 

7© 

135 

55 

378 

„ 30„40 „ . 

1,191 

233 

75 

23 

42 

8 

77 

180 

34 

328 

„ 40 „ 00 „ 

1,393 

268 

51 

22 

17 

13 

75 

273 

26 

255 

„ 60 „ 60 „ 

1,347 

206 

62 

19 

7 

17 

73 

269 

20 

237 

„ 60 „ 70 „ 

928 

308 

82 

26 

7 

11 

59 

260 

16 

222 

„ 70 T , 80 „ . 

298 

363 

84 

50 

— 

3 

57 

235 

13 

195 

„ 80 and upwards 

56 

321 

125 

18 

— 

— 

63 

268 

17 

198 

Age unknown . 

78 

103 

38 

26 

“ 

— 

38 

167 


628 

B.— Women 











Under 15 years . 

10 

300 





200 



300 





200 

From 15 to 20 years . 

135 

104 

22 

22 

297 

— 

13 

22 

74 

326 

„ 20 „ 25 „ . 

220 

205 

27 

14 

259 

— 

96 

82 

73 

296 

„ 26 „ SO „ 

179 

262 

89 

6 

168 

6 

101 

55 

78 

240 

„ 30 „ 40 „ 

325 

489 

71 

6 

43 

— 

108 

71 

15 

197 

„ 40 „ 60 „ 

345 

6L0 

84 

6 

18 

2 

69 

90 

9 

212 

„ 50 ., 60 H 

• 818 

662 

78 

7 

3 

— 

72 

83 

— 

195 

„ 60 „ 70 „ 

206 

663 

92 

5 

— 

— 

58 

122 

— 

160 

„ 70 „ 80 „ 

58 

448 

104 

84 

— 

— 

18 

104 

17 

275 

„ 80 and upwards 

24 

416 

125 

— 

— 

— 

42 

167 

— 

250 

Ago unknown . 

13 

385 

— 

77 

77 

— 

77 

77 

77 

250 



Prussia (1869-72) 






A.— Men 











Under 16 years . 

120 

117 



25 

42 

8 

67 

8 

900 

433 

From 16 to 20 years . 

623 

224 

17 

8b 

42 

80 

70 

42 

224 

309 

» 20 „ 25 „ 

974 

212 

32 

35 

65 

86 

64 

54 

242 

270 

„ 26 „ 30 „ . 

763 

245 

67 

85 

58 

68 

34 

98 

125 

230 

30 * 40 „ . 

1,433 

329 

10 

73 

32 

102 

20 

120 

108 

170 

„ 40 „ 60 „ 

1,776 

327 

56 

100 

8 

138 

20 

138 

81 

132 

„ 50 „ 60 „ 

1,872 

318 

62 

149 

4 

150 

22 

123 

63 

109 

Pf 60 „ 70 „ 

1,229 

342 

70 

217 

3 

90 

15 

99 

56 

108 

„ 70 f 9 80 „ 

429 

300 

90 

291 

— 

60 

10 

97 

39 

113 

„ 80 and upwards 

74 

299 

121 

365 

— 

40 

— 

27 

13 

135 

Age unknown . 

253 

128 

27 

81 

27 

62 

3 

77 

82 

563 

B.— Women 











Under 15 years . 

22 

91 

46 







45 

91 

409 

319 

From 15 to 20 years 

232 

262 

21 

35 

106 

17 

120 

24 

277 

138 

i „ 20 „ 26 „ 

268 

261 

33 

41 

164 

8 

46 

41 

242 

164 

it 25 30 „ 

240 

434 

50 

29 

95 

— 

29 

68 

170 

135 

„ 80 „ 40 „ 

370 

546 

73 

43 

32 

16 

61 

80 

76 

83 

„ 40 „ 50 „ 

416 

670 

84 

57 

12 

32 

23 

79 

66 

77 

m 50 „ 60 * 

391 

660 

126 

76 

2 

48 

13 

65 

66 

55 

„ CO „ 70 „ 

267 

636 

82 

119 

— 

26 

3 

48 

11 

76 

„ 70 „ 80 „ 

117 

521 

85 

289 

— 

17 

8 

40 

17 

i 

£0 and upwards 

29 

374 

34 

413 

— 

— 

— 

103 

— 

76 

Ago unknown 

20 

450 

50 

50 

50 

60 

— 


50 

300 
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emotional susceptibility pf adults, in proportion to the 
quality of their .intelligence and their condition of life? 
Those who think that adolescents are urged on to this act 
by frivolous causes, err in the sense that these causes 
make as much impression on the mind, and excite the 
brain matter of a child as* much as a strong passion in the 
case of a young man, or a chronic malady of an old one. 
The education which is now given to children assists the 
precocious developement of the reflective faculties, of vanity, 
and of the desires. It is true that the present method of 
teaching by abolishing brutal repressive means, intimidation, 
and threats, has removed one powerful cause of suicide of 
children (Ferrey, Collineau), but it appears that with the 
modern habits of life other influences grow in force, and 
pulUrty >eyond all others, ‘for it usually produces, along 
with power in the reproductive organs, changes in temper 
also, exaggerated sensibility, and a dominance of the 
new affections sufficient to silence the instinct of pre- 
servation. 

Examining, then, the particular causes in the two sexes, 
we find that in man the proportions of mental diseases, 
of vices, and financial embarrassments, increase up to 
maturity and the commencement of old age (from 40 to 
60 years of age), and then diminish in the state of de- 
crepitude: — that physical diseases are regularly pro- 
gressive from ^outh to late age : — that the passions, 
affliction for loss of relations, domestic troubles, professional 
failures, prevail by far the most in youth, particularly 
before 30 yejyrs of age : — highest of all under the age of 
25 is the proportion of suicides through shame, remorse, 
and fear of punishment, or after crimes committed, while 
they decrease gradually as age increases. Let it be also 
noted that the average of weariness of life would be still 
higher among old people (Prussia) if we deducted the 



308 


SUICIDE. 


suicides of soldiers (between the^ages of 20 and 30) from 
disgust of military service, % 

Also amongst women the proportions of mental dis- 
orders increase up to the age of 70 and decrease in 
decrepitude. There is also a difference as to physical 
diseases, whose share augments regularly amongst men 
from the first to tbe last period of life, whilst among 
women it diminishes after the age of 60. The passions 
and domestic troubles are more sharply felt by woman in 
her youth, weariness of life in old age : vices such as 
drunkenness and debauchery are peculizyr to women 
between the ages of 40 and 60 ; whilst the largest pro- 
portion of suicides through shame (chiefly illegitimate 
pregnancy) belongs to the young women under the age of 
20, least able to resist seduction. 

On distinct causes, according to the Registrar’s returns 
(Table XL.), the numbers have, as might be anticipated, 
a high psychological meaning. In celibacy, men, beyond 
the harm through madness common to all ages and con- 
ditions, encounter grave dangers from remorse and fear 
of punishment, afterwards from weariness of existence, 
and women from shame of hidden pregnancy, from love 
and domestic troubles. In the conjugal state readiness 
to commit suicide through madness augments especially 
among women ; amongst men financial embarrassments 
and weariness of life take the place of remorse, and vices 
replace the passions. The married woman shows a 
singular susceptibility to physical diseases, and naturally 
to family troubles or dissensions. The widowed of both 
sexes, besides a heavy proportion of suicides through 
madness, display a large number also through weariness of 
life, whilst vices acquire their highest influence amongst 
the divorced (Prussia), although they are powerful also 
in widowhood. Amongst divorced women the average 
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Table XL . — Influence of the Civil Statue on the Causes of Suicide 
in Italy and Prussia. 

^Proportions per 1,000 on the Actual Numbers of each Registrar's Returns .) 


Causes 

Unmarried 

Married 

Widowed 

Divorced 

Unknown 

M. 

1 P ' 


p. 

M. 

p. 

M. 

F. 


F. 

I. Mental disorders . 

162 

Ita 

268 

LY (18' 
266 

r2-77) 

407 

• 

303 

472 



143 

143 

IT. Physical diseases . 

69 

59 

74 

89 

69 

60 

— 

_ 

63 

. — 

III. Weariness of life . 

65 

12 

16 

— 

28 

14 






IV. Fusions . 

77 

199 

7 

10 

21 

14 








V. Vices 

8 

— 

11 

2 

9 

• 









VI. Domestic troubles . 

77 

103 

83 

87 

60 

70 





46 

143 

VII. Financial disastafs 

80 

12 

186 

S3 ‘ 

130 

87 



* 

143 

> 

VIII. Misery . . . 

49 

20 

97 

62 

199 

106 





63 

143 

IX. Shame - fear of 

punishment . 

43 

64 

25 

26 

80 

5 



7 


X. Diverse and not 
stated . 

384 

263 

235 

204 

225 

222 

— 

— 

656 

671 

T. Mental dl^trders . 

278 

Fnu 

330 

38IA (1 

304 

389-72) 

689 

302 

569 

209 

393 

88 

400 

II. Physical diseases . 

46 

40 

58 

93 

69 

84 

28 

153 

18 

— 

111. Weariness of life . 

81 

49 

117 

55 

224 

147 

209 

80 

65 

133 

IV. Passions. , . 

50 

117 

6 

8 

4 



17 

91 

3 



V. Vices . 

55 

13 

106 

27 

112 

29 

208 

30 

36 

— 

VI. Afflictions . 

3 

3 

3 

7 

13 

14 



_ 





VII. Embarrassments 
and suffering 

67 

36 

150 

84 

88 

49 

113 

121 

39 


Vlir. Domestic troubles . 

37 

60 

20 

11 

9 

6 

17 

— 

3 

— 

IX. Shame —fear of 

puuishment . 

163 

205 

79 

68 

62 

29 

113 

162 

26 

_ 

X. Diverse and not 
stated . 

230 

147 

157 

68 

117 

73 

86 

30 

,727 

467 

Total . . 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

r,ooo 

1,000 

1,000 

1,000 

Number of oases, Italy . 

2,089 

407 

2,010 

4,367 

565 

538 

216 





133 

7 

„ „ Prussia 

3,160 

) 842 

1 

976 

1,318 

485 

177 

33 

308 

16 


of suicides through shame becomes again higher, perhaps 
on account of new illegitimate pregnancy, and the 
humiliating position in which separation from the husband 
places women in certain social ranks. 

It would be worth while to examine what share trade 
and social condition have in creating determining causes 
for suicide. The Italian, French, and Prussian statistics 
would give us an opportunity for so doing, but we shall 
make use only of the first, as being those which keep 
separate the categories of professions in the most rational 
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way. The following are the numbers .per 1,000 of the 
presumptive causes, according to the principal professional 
groups (see ch. V., § 4), calculated on the six years 18/2-77. 

Table XLI . — Influence of the Profusions on the Causes of Suicide in 
Italy during 1872-77. 

(Proportions per 1,000 on the Actual Numbers of each Professional Category.) 

a 

Presumed Causes * € 


A.— Men 


Number of cate* 

1.073 




4°9 

59 1 

493 


147 

113 

I. Mental disorders . 

m 

154 

133 


64 

159 

227 

181 

177 

7! 

II. Physical diseases , 

71 

66 

71 


34 

71 

97 

42 

41 

18 

III. Weariness of life . 

17 

22 

20 


134 

27 

41 

16 


18 

IV. Passions . 

21 

41 



71 

39 

42 

22 


53 

V. Vices (drunken- 











ness) . 

5 

16 



5 

5 



14 

— 

VI. Domestic troubles . 

57 

82 

53 

95 

56 

90 

124 


75 

62 

VII. Financial troubles . 

58 

152 

275 

112 

64 

218 

175 

37 



63 

VIII. Misery . 

92 

122 

73 

35 


34 

31 

228 

190 

70 

IX. Shame— fear of 











piuhshment . 

20 

28 

18 

43 



30 

27 

14 

9 

X. Diverse and un- 











known . 

201 

317 

317 

431 

504 

298 

225 

330 

340 

637 

B.— Women 











Number of cases 

449 

210 





104 

40 

277 


I. Mental disorders 

681 

367 





385 

225 

297 

454 

II. Physical diseases . 


67 





67 

100 

101 


III. Weariness of lifo . 






«1 

10 

— 

7 


IV. Passions . 






363 

48 

25 

90 


V. Vices (drunken- 











ness) . , . 


5 









VI. Domestio troubles . 


95 


125 


182 

135 

75 



VII. Financial troubles . 


48 

77 

28 


91 

48 

25 



V1IL Misery . . . 


62 


14 


91 

9 

175 



IX. Shame— foar of 











punishment « . 

X. Diverse and un- 

IS 

33 





19 

75 



known . , 

163 

219 

461 

347 


91 

279 


282 

364 

Total . . 

1,000 | 

1,000 



1,000 | 

1,000 | 

| 1,000 





First of all we always find a very marked sexual 
difference in the usual categories of causes, that is to say 9 
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in mental alienation and the passions which preponderate? 
in the feminine sex, in vices, financial embarrassments, and 
want* which are greatest in the male sex ; the individual 
profession then does not appear to modify the influence of 
sex. But coming to a n*inute examination we find re- 
markable divergences even in particular professional 
groups. In both sexes the social class, which yields in the 
greatest numbers to the suicidal impulse through madness, 
is that which is devoted to the production^ raw materials, 
that is, countrymen, shepherds, day labourers of the 
country, whilst a smaller number than all the others is 
given by suicides through love and weariness of life, 
financial embarrassments, and (speaking of well-defined 
professions) also through remorse and shame. Suicides 
through physical sufferings reach their maximum amongst 
the cultivated classes of society, whilst It seems the 
contrary ought to be the case, and those through drunken- 
ness, on the other hand, are found amongst labouring 
people (porters, commissioners, day labourers), and amongst 
the operatives. Domestic troubles also are frequent in 
the highest classes, that is to say, amongst professionals 
and proprietors. With regard to suicides through money 
troubles and want, they are higher among the working 
classes, which is in agreement with the abuse of alcohol 
peculiar to that* low class of society; then follow the 
superior ranks and tradespeople. The greatest inclina- 
tion towards suicide through passion (love and jealousy) 
is found amongst the males in young students (dependent 
on others) and soldiers, and amongst women those who 
are schoolmistresses, teachers, and servants. It is also 
amongst women servants and labouring women that 
seduction and hidden pregnancy make most victims. The 
difference between the military and civilians with regard 
to tcedium vitoe and fear of condemnation and of dis- 
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' ciplinary punishment is noteworthy : , thus in Austria 
(1851-57) the suicides amongst the military through 
these motives are more numerous than among civilians, 
whilst on the contrary, in Saxony (1847-58) and in 
Prussia (1869-75) those through remorse and fear of 
punishment and unfortunate love are more numerous. 

It is seen from all this how much man in his actions 
depends upon the material and social atmosphere in which 
he lives, and how mistaken is the argument of those who 
pretend to justify suicide by the old Zanonian motto, 
‘ Mori licet cui vivere non placet ,’ by which our duties 
to society are silently passed over, and only indivi<jpal 
interest admitted. 



ITS METHODS AND PLACES. 


313 


CHAPTER VII. 

METHODS AND PLACES OF SUICIDE. 

The variety in*the means for taking away one’s life forms 
a characteristic of Buicide as general and multiform as its 
average intensity, since the same influences which act on 
members of society to drive them on with more or less 
frequency, \o voluntary death, also makes them incline 
rather to one instrument of destruction than to another. 
The localities where suicide is committed are as much 
varied ; hence the necessity for. giving in statistics a 
distinct place to the twofold study of means and places. 

For whoever wishes to shorten the course of existence 
will certainly not lack means in his natural surroundings. 
Nevertheless, amidst so many surrounding elements and 
forces so hostile to us, the suicide does not easily fix upon 
the first means which occurs to him ; sex, age, race, pro- 
fession, climate, and the causes of the fatal act enter into 
this last deliberation ; nay, as many are the laws according 
to which the general tendency and counter-tendency to 
suicide is shown, as are those which regulate its mode and 
place of execution. Yet if there is a human act which 
seems in apparent relation with a free choice, certainly it , 
is the preference given to an instrument for self-destruc- 
tion ; but statistics do not leave us long in doubt, in an 
aggregate of men of whom the physiological and moral 
conditions are constantly equal, the nature and number of 
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means of death are always the same, their choice belonging 
to the general stability of social phenomena. 

§ 1. General Laws in the Choice of Means of Death . 

Guerry was the first to demonstrate the regularity of 
this choice out of a considerable number of cases, who justly 
compared it with the annual distribution of births, 
marriages, and crimes. First of all may be takep into 
consideration that the choice always falls by preference on 
the same means of destruction, so that,»amidst such a 
variety of dispositions, they remain limited to the follow- 
ing principally: drowning, hanging, fire-arms, wounds, 
poisoning, falls from a height, and asphyxia. The cases 
of suicide by other means, such as starvatioif, crushing, 
bruising, purposely induced diseases and infection, striking 
the head, through crucifixion, by falling into the fire, 
setting fire to one’s clothes, splitting the skull with 
dynamite, swallowing hard or pungent bodies, or the 
swallowing of boiling water or oil, or of great quantities 
of brandy, are exceptional and scarcely ever registered in 
statistics. Each country certainly has its particular pre- 
dilections, but in the aggregate of the peoples by whom 
suicide is practised, the rope appeal's to be chosen before 
every other instrument, and immediately after that water 
(both giving -fa to of cases ) ; fire-arms follow, then 
those arms which cut or stab; falling from a height is 
preferred to charcoal and poison, and lastly come all the 
other means. From this it may be inferred that in the 
„ choice of the means of death man is generally guided by 
two motives, the certainty of the event and the absence or 
shortness of suffering . When suicide is accomplished 
by very painful means or at the cost of prolonged agony, 
in ninety-nine cases out of a hundred it may be assigned as 
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the act of a mind disordered by fanaticism, by madness, or 
by morbid excitemefit. The terrible wholesale suicides of 
the Oriental populations, suggested always by pathological 
exaggeration of the religious feeling, are, as Wagner 
notices, the opposite to those accomplished with indiffer- 
ence, sometimes with coquetry, by the cultured European. 
It is true that the habits and civilization’of a people cause 
the choice of means to vary, by exercising a kind of fatal 
coercion* on the individual, so that, for example, in Eussia, 
where carrying arms is subject to severe laws, and where 
the cold climate Obliges one living within doors for almost 
the whole year, the suicide hangs himself by preference, 
whilst in Italy the hurtful facility for possessing arms, 
perpetual serenity of the sky, and the high temperature, 
give opportunity for the most frequent suicides by means 
of the pistol or by drowning. Taking into consideration.all 
the means chosen, the constant dependence of man on 
the nature of his surroundings is seen, even in the death 
which he procures for himself by violence. 

One important statistical fact is that the choice is con- 
stantly the same from year to year in a limited group of 
men, by which the modifying influence exercised by ex- 
ternal influences on the human will is made still more 
evident. We might bring forward a large series of data 
in support of this lay, because it is especially in extended 
and uniform numbers, such as the French, Prussian, and 
Saxon, that it can be verified ; nevertheless, we will limit 
ourselves (also for want of space) to the figures only of a 
decennial or a quinquennial. In our Table XLII. we give 
the proportions per thousand of the methods of destruction 
chosen by English, French, and Italian suicides during 
ten years, of Prussians for seven, and Bavarians for four s 
the result would be the same even if the returns were for 
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Table XLII . — Regularity in {he Choice of Means of Suicide, 
(Fropo?iiona per 1,000 zvithout Distinction of Sex,) 
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fifty years, the .truth of which i8 shown by the constant 
preservation through the longest periods of a preference 
given in a country to one fixed form of death. Thus in 
Italy drowning always takes the first place, along, however, 
with gunshot wounds, which in some years (two only) 
equal or exceed them ; hanging always comes in the third 
place, and in the fourth falling from heights ; wounds by 
cutting or stabbing and poisonings are so nearly equal 
that they contend for the fourth place through the same 
number* of years ; further removed but yet nearly equally, 
asphyxia by charcoal and crushing under a railway train 
are chosen. In France the order is still more regular 
and clear, the differences of the various methods of death 
being greater. They are in the following order : hanging, 
drowning, fisearms, asphyxia, arms for cutting and stab- 
bing, falls, poison, crushing by railway train. The Prussian 
and Bavarian returns serve us as an example for the 
countries where hanging much predominates ; in both these 
German States the choice of means of death falls every 
year in the same order in which they are placed in the 
Table, from the first, which is the rope, to the last, which is 
asphyxia. As to England its series of figures is st ill more 
significant. From the important works published by Farr 
the annual proportion of suicides by each method of death 
per million inhabitants may be inferred, and so great is 
the uniformity and Constancy of these proportions for the 
last twenty years (1858-76), that we think it opportune 
to collate them for the reader, and also because they prove 
better than any of our demonstrations the regularity of 
human actions. 

In the midst, however, of the regularity of the general 
returns, some secondary phenomena of great significance 
are displayed. The first is the progressive increase of 
cases of hanging throughout almost the whole of Europe, 
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Regularity of the Choice of Methods of Destruction by Suicides 
in England . * 


Year 

Annual average number of suicides per million inhabitants 

i 

i 

JT 

Fire-arms 

Cutting 

and 

stabbing 

% 


Drowning 

Hanging 

Other- 

wise 

1858 

66 

3 

13 

6 

10 


4 

1859 

64 

• 3 

14 

6 

11 

27 

3 

1860 

70 

3 

14 

8 

11 

27 

3 

1861 

68 

3 

13 

6 

11 

30 

6 

1862 

65 

3 

11 

6 



5 

1863 


3 

13 

6 

12 

28 

4 

1864 

64 

8 

12 

7 


27 • 

5 

1865 

67* 

3 

12 

7 

11 

28 

6 

1666 

64 

3 

18 

6 


25 

7 

1867 

62 

3 

13 

6 

Cl 

22 

7 

1868 

70 

5 

13 

6 

14 

26 

6 

1869 

73 

3 

16 

7 

13 

28 

6 

1870 

70 

3 

14 

7 

14 

26 

6 

1871 

66 

3 

13 

6 

14 

24 

6 

1872 

66 

2 

13 

6 

14 

25 

ff 

1873 

65 

8 

13 

6 

14 

25 

6 

1874 

67 

4 

15 

6 

12 

25 

6 

1875 

67 

3 

15 

7 

14 

24 

4 

1876 

73 

3 

15 

7 

16 

26 

6 


only a few States being excluded. In France particularly, 
the rope is being substituted for other methods, as is 
verified in the figures of the last ten years, and as is 
seen still better in the proportional data of the two sexes 
(see ante). But similar increase in hanging is to be 
seen also in Sweden, Norway (up to 1865, then they 
cease), Denmark, Saxony, Bavaria, Baden, and England. 
There has been no increase in Wiirtemberg and Austria ; 
in Italy and Prussia the choice of* hanging is nearly 
stationary. In opposition to the increase in hanging, 
the suicides in France by drowning, and still more those 
by firearms, decrease. The method by asphyxia from char- 
coal, which was first peculiar to Paris, ffe now extending 
also to the departments, and even passes the French 
frontiers, ^lo that in Prussia it gives signs of increasing 
every year. Another means, which seems constantly to 
augment, is the being run over by railway trains, as 
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the figures of Italy and Prussia bear witness, the which 
depends as much on the spirit of imitation, which has 
brought into use a'rapid and sure means of death, as on 
the dewelopement made in railways lately, which are always 
traversing new regions. The choice of poison increases 
sensibly in Saxony, Prussia, JTorth America, and somewhat 
in Italy, whilst it decreases in Denmark and France, in 
proportion to the increase of hanging. 

Other aspects of the regularity of moral phenomena 
are offered to us by the statistics of the megns of destruc- 
tion chosen by suicides, by distinguishing sometimes, as 
is done in England, the various kinds of poison used, or, * 
as in Prussia and Saxony, the sort of wounds preferred. 
With respect to the first it is really worth noting the 
constant predilection which ‘the English suicides show 
from year to year for the same poisonous substances, very 
rarely putting aside those most certain in their result, 
and less painful in effect. Observable also is the influence 
which the developement of the industrial arts has over 
the number and kind of suicides through poisoning, those 
poisons always being chosen by preference which are 
within easy reach of the suicide, so true is it that all 
classes of industrial workmen appear to have their predi- 
lection. In the meantime, in the aggregate of suicides 
which happened in England in 1863-74, the following 
poisons seem to have been always more used than any 
others: prussic acid, cyanide of potassium, laudanum, 
oxalic acid, arsenic, strychnine, the vermin killer, and oil 
of bitter almonds ; whilst in the second and third places 
are always found caustic acids, mercury, preparations of 
opium and morphia, vegetable narcotics, phosphorus, and 
salts of copper. Lastly, though rarely ch*en, come 
chloral, chloroform, paraffine, belladonna, ammonia, can- 
tharides, salts of lead, zinc, and potassium. We give the 
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average numbers for two successive periods* and the actual 
numbers for seven years, 1808-74. t Besides, wherever 
'Count is kept pf the poisons chosen, there is always the 
same result; in Wurteinberg, for example, cyahide of 
potassium, copper, phosphorus, oil of bitter almonds are 
preferred ; and at Vienna, always in the same order, cyanide 
of potassium, salts f of soda, phosphorus, morphia, sulphuric 
acid, chloroform, arsenic, opium, and chloral. 


Poisons ckosm by Suicides in England and Wales (1868-74). 



But not less constant is the kind of wounds by weapons 
of steel, as may be seen in the Prussian returns (1869-75) 
which here we quote : — 
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Near Shrewsbury ! Found by Dr. Hall, locality un- 
known tQ me. 

C. SPORIDIA VERY MINUTE, INNUMERABLE. 

3. Tympanis laracjna. (Fckl!) 

Cups .scattered or csespitose, erumpent, sessile, totally 
black, homy ; hymenium plane, margined ; asci cylin- 
draceo-clavate ; sporidia very minute, innumerable. 

Pycnidia rotund, closed, at length perforated, black, 
rugulose ; stylospores long, filiform, slender, curved, 
flowing out in a yellow gelatinous mass. 

Cenangium Laracinum — Fckl., “ Sys. Myco./’ p. 
270 ; “ Grevillea" 2, p. 187. 

Exs.— Phil., “ Elv. Brit.,” 145. 

On bark of Larix* Europaius. 

Nam e—r-Larix, the gqpus to which the larch belongs. 

Shrewsbury ! 

4. Tympanis ligustri. Tul. 

Gregarious or solitary, erumpent, at first obtuse, then 
expanded, into a marginate hymenium, shbstipitate, 
black, glabrous, between gelatinous and horny, pale 
within ; asci broadly cylindrical ; sporidia (?) innumer- 
able, very minute, ovate or ovate-oblong; paraphyses 
filiform, slender, numerous* 

Stylospores (coni dia ?) diplodia-form, borne on filifdrm 
sporopliores, intermixed with t\\e asci and paraphyses. 

Tympanis ligustri — Tul., * Select. Fung. Carp./’ iii. 
p. 154 ; Cooke, “ Handbk. ,” No.«21 87. Tympanis saligna 
— Fries, “ Sys. Myco.,” ii. p. 176 (in part); B. and Br., 
" Ann. Nat. Hist.,” No. ; Berk.," Outl.,” t. 1, f. 10; 
Gill., * Champ.” p. 197. Cenangidm ligustri — Fckl., 
“ Symb. Myco.,” p. 268. 

Exs,— Fckl., “ F. Rh,” No. 767; Rabh, “Fung. Eur.” 
No. 229 ; Cooke, “ Fung. Brit.,” ed. ii. 461. 

On Ligustrum vulgare . 

Name — Ligustrum , the generic name of the host- 
plant-. 

Lucknam, Wiltshire (Messrs. Berkeley and Broome). 

2 a 
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5. Tympuwui conspersa, Fries. 

Caespitose, in .round or elongated erumpent groups ; 
cups substipitate, truncate-turbinate, black; hymenium 
plane or slightly concave, submarginato ; asci cylindraceo- 
clavate ; sporidia (?) Enumerable, extremely minute ; 
paraphyses filiform, slender, enlarged and brown at the 
apices, adherent. 

Spermogonia usually intermixed with the above, 
conical or obconical, black ; spermatia very minute. 
(Plate XI. fig. 67.) 

Tympanis conspersa — Fries, " Sys. Myco.,” ii. p. 175 ; 
"Eng. Flo./’ v. p. 211; Grev., t. 338; Berk., " Outl.,” 
p. 374 ; Tul., " Ann. Sc. Nat.” xx. (1853) t. 16, f. 15, 16 ; 
Cooke, " Handbk.” No. 2186; Karst., "Myco. Fenn.” 
]). 226 ; Gill., “Champ.” p. 167. 

Exs. — Fries, “ Scl. Suec.,” Nos. 12 and 171; Berk., 
No. 160. 

On Pyrus , Crategus, etc. 

Name — Conspersu% sprinkled; distributed on the 
wood. , c 

Bagley Wood, near Oxford ! (Mr. Baxter). 

6. Tympanis A ucuparice. (Pers.) 

Caespitose, black, sprinkled with whitish meal, at 
first spherical, then elongated, somewhat cylindrical, 
arising from a common stroma, closed, at length open at 
the apex ; hymenium concave, blackish, marginate ; asci 
clavate ; sporidia innumerable, extremely minute ; para- 
physes' filiform, slender, slightly enlarged at the summits, 
brown, adherent. 

Spermogonia resembling the early stage of the above ; 
spermatia extremely minute, borne on slender branched 
sterigmata. 

Sphceria Aucujjarice — Pers., “ Syn. Fung.,” p. 51 ; A. 
and S., p. 25. Cenangium Aucnparm — Fries, "Sys. 
Myco.” ii. p. 181 ; "Eng. Flo.” v. p. 212; Cooke, 
" Handbk.,” No. 2191. Peziza Aucvparidt^ Grev., " Flo. 
Edin.,” p. 426. 
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Exs. — Moug. and Nest., No. 789. 

On dead branches of mountain ash* 

Name — AucUparia , the specific name of Pyrus 
aucuparia , on which it grows. 

Craiglockhart (Dr. Greville)i 

7. Tympanis Fraxini . (Schwz.) 

Osespitose, in elongated erumpent groups; cups sub- 
sessile, turbinate-truncate, shining, black ; hymenium 
plaChe, rugose, marginate; asci broadly clavate ; sporidia/?) 
innumerable, extremely minute ; paraph yses filiform, 
slender. 

Peziza Fraxini — Schwz., “ Synop.,” No. 1202. Tym - 
'pan is Fraxini — Frias, “ Sys. Myco./’ ii. p. 174; “Eng. 
Flo./' v. p. 210; Cooke, “ Handbk./’ No. 2185. Cenan- 
giu-m Fraxini — Till., “ Ahn. Sc. Nat.,” 1 858, p. 140. 

Exs. — Libert, No. 1029; 1 toumg., “Fung. Gal.,” 1272, 

On branches of ash. Winter and spring. 

Name — F rax in a s, the generic name of the host- 
plant. 

Appin (Capt. Carmichael). 

8. Tympan is alnea. (Pers.) 

Ciespitose, bursting through the bark in rounded 
groups, shortly stipitate, brownish -black, somewhat 
horny ; hymenium plane or * slightly concave, sub- 
marginate ; asci cylindraceo-clavate ; sporidia (?) in- 
numerable, extremely minute ; paraphyses filiform, 
slender, adherent, bi'own at the summits. 

Spermogonia intermixed with the above, subconical 
or oblong-ovate, opening by a minute po^e. Spermatia 
extremely minute, born on slender branched sporo- 
phores. 

Peziza alnea — Pers., “Syn. Fung.,” p. 678; “Myco 
Eur./’ p. 825. Tympanis alnea — Fries, “ Sys. Myco. ” ii. 
p. 174; “ Elench.,” p. 18; “Eng. Flo.” v.’p. 210; Cooke, 
“ Handbk./’ %Nh. 2184 (in part.) Gcnangium alneum — 
Fckl., “ Symb. Myco.,” p. 271 (?). ‘ # 
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Exs. — Sommf., No. 191. 

On alder. 

Name — Alnus, the genus to which aflder belongs. 
Appin ! 

Genus V.— Crumenula. De Not., “Disc.,” p. 9. 

Cups superficial, globose, dehiscing with a rounded, 
entire, or lacerated mouth, when dry closely pressed 
together; excipulum coriaceous, exceeding the thievish 
concave hymenium; asci from the slender base nearly 
cylindrical, 8-spored ; paraphyses filiform ; sporidia 
acicular, continuous or septate, delicate hyaline-yellow. 
(Plate XI. fig. 68.) 

Inhabiting branches of shrubs. ' 

Name — Crumena, a purse ; JTrora its shape. 

Key to the Species. 

On vaccinium . . . . . . . . . . . . urcpohformis. 

On Calluna vulgaris : sporidia septate . . . . callunigena. 

On Calluna vulgaris : sporidia longer and not 
septty^ . . . . . . . . . . . . Ericjs. 

On Arbutus TJva-Ursi . . . . . . . . . . Ledi. 

1. Crumenula urceoliformis. Karst. 

Scattered, generally solitary, erumpent, sessile or 

subsessile, nearly globose, bfackish, brown-fur furaceous, 
becoming concentrically sulcate and naked, at first closed, 
then opening with a connivent mouth ; disc pale cinereous ; 
asci cylindrical, narrowed at the base; sporidia 8, fili- 
form, fio x 2 fi ; paraphyses filiform, forked at the apices. 
(Plate XI. fig. 68.) 

Peziza urceoliformis — Karst., “Mon. Pez.,” p. I 1 ? 2. 
Crumenula urceoliformis — Karst., “ Myco. Fenn./ ; p. 213. 
On dead stems of Vaccinium Vitis idea. 

Name — Urceolus , a little pitcher, forma , shape. 

Gran town, N.B. ! (Rev. Dr. Keith). 

2. Crumenula callunigena. Karst. 

Cups solitary, nearly globose, sessile, Ifrownish -black, 
nak^d, striate, mouth connivent ; asci cylindrical, with a 
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slender base ; sporidia 8, filiform, very often attenuated 
at both ends, straight, colourless, simple or slenderly 
3-septate, 40 — ! 60 X 2 5/m ; paraphyseS crowded, apex 
slightly and unequally thickened. 

Peziza callunigena — Karst.* “Mon. Pez.” p. 171. 
Crumenula calluniqena — Karst., “Symb ” i>. 251 ; 
“Myco. Fenn.,” p. 212. 

On branches of Calluna vulgaris . Autujnn. 

Cups *6 mm. broad. I have found this abundantly on 
decaying branches of Calluna vulgaris , and the cups are 
invariably seated on a blackish-brown tapesium, re- 
minding one of Tapesia Rosa (Pers.), to which it bears 
some resemblance. 

Name — Calluna, a genus of Ericacece, gigno , to bear. 

Near Clunbury, Salop 1 

3. Crumenula Erica. (Fries.) 

Solidary, sessile, coriaceo-membranaceous, brownish- 
black; externally rugose ; mouth compressed, connivent; 
asci cylindrical, narrowed at the base; sporidia 8, fili- 
form, 90 x 1’5/x ; paraphyses filiform, slender. 

Pycnidia similar to the above ; stylospores cylin- 
draceo-fusiform, curved, at length uniseptate, 10 x 2 p. 

Ccnamjium Erica — Fries, “ Sys. Myco.,” ii. p. 188. 

Exs. — Phil., “ Kiv. Brit.,” No. 194. Neither Rehui’s 
“ Asco.” No. 460, nor Rabh., “ Fung. Eur.,” 1445. f 

On dead branches of CalltwU vulgaris. 

Name — Erica , a genus of heaths ; from its habitat. 

Hadnall, Salop ! 

4. Crumenula LeclL (A. and S.) 

Scattered, superficial, sessile, at'first closed, and nearly 
spherical, then depressed at the top, at length hemi- 
spherically collapsed, and opening with a broad mouth, 
rugulose, black ; asci subcylindrical (sporidia not seen) ; 
paraphyses numerous, filiform. 

Peziza — A. and S., p. 343, t. 10,f. 7 ; Fries, “ Sys. 
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Hist./’ 100 ; Cooke, “Handbk.” 2080. Crumenula Ledi 
—Karst., “Myco. Fenn.,” p. 214. 

On Arbutus Uva-Urai. September.* ' 

Sessile, globose-hemispherical ; externally rugose, 
brownish-black ; mouth especially shining, greenish, 
covered Avith a pompact powder; disc dingy. 

Glencoe, N.B. (Mr. Churchill Babington). 


Genus VI. — Epjielis. Fries, “ Fung. Mexic.,” and 
“Summa Veg. Scan./’ p. 370. r 

Perithecium (stroma) forming an effused crust ; here 
and there tuberculate, tubercles dehiscing into cup-shaped 
excipula. (Plate XI. lig. 09.) 

Name spots brought out by the sun. 

1. Ephelis Rhinanthi (nov. sp.). 

Cups at first tuberculate, crowded or gregarious, 
arising from an effused horny crust, at length expanding, 
patelliforip; softish-waxy, black ; asci cylindraceo- 
clavate ; sporidia 8, oblong, or clavate, 3-guttulate, 
10 x 5 fi\ paraphyses filiform, slightly enlarged at the 
apices. (Plate XI. fig. 09.) 

Rhytisrna radiralis — Cooke, Grevillea,” viii. p. 9 

(the- immature stage). 

On steins near the base, and roots, of Rhinanthus 
Crista galli. Autumn. 

The mature cups are about a \ of a line broad, sessile, 
attached by a broad ish base, externally rough, internally 
pale grey. Dr. Cooke finds stylospores which are 
elongated fusiform/ tapering at the extremities to a 
slender point, 'with tA^o or more. septa, 70 x 5ju. The 
general appearance is that of a black gouty swelling, the 
unexpanded cups somewhat like a Cucurbitaria. 

Name — Rhinanthus , the genus to which the yellow 
rattle belongs. * 

Near Aberdeen (Mr. J. Taylor). Forre$ $J.B. ! (Rev. 
Dr. Keith). Osmere, near Whitchurch, Salop ! 
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Order VI. — PATELLARIACEJE. Fries (in part). 

Cups sessile,* subcoriaccous or ho Ay, glabrous, or- 
bicular, rarely closed at first, plane or slightly concave, 
black or dark-coloured (except ,i J . pallida ); asci cylin- 
draceo-cUvate ; sporidia 8, coloured or hyaline; epiphytal. 
(Plate XI. figs. 70-72.) 

Arrangement of the Genera. * 

I. Patellaria. Fries. I III. Laquearia. Fries. 

# II. Heteronphicria. Grev. | 

’ Key to the Genera. 

Cups open from the first . . . . . . . . Patellaria. 

Cups covered with, a superior deciduous eX'Mpuluin La./ warm. 

Cups at first closed, globose " . . lleterosphttria. 


Genus I.— Patellaria. Fries. 


Excipulum between coriaceous and horny, naked, 
black, ppen from the first; disc punctiform, becoming 
gradually dilated, firm, acigerous, persistent. (Plate XI. 
fig. 70.) 


Arrangement of the Stecies. 


a. Sporidia elliptic. 


(a) Coloured 

. . species 1-3 

(b) Hyaline, simple 

„ 4 

(e) Hyaline, septate 

Sporidia oblong or oblong-elliptic. 

. . ,, 5 

(a) Hyaline, simple 

„ 6 

(h) Hyaline, septate . . 4 . 

„ 1-13 


o. Sporidia subelavate. 

(a) Hyaline, septate 
j>. Sporidia fusiform or linear-fusiform. 

(а) Hyaline, simple 

(б) Hyaline, septate 
e. «Sporidia filiform . . 

Doubtful species . , . . . . t 

Key to the Species, 


14-16 

17, 18 
19-21 
22 

23, 24 


Hymeniura white . . . . . . . . . . atro-albn . 

Hymenium pallid . . . . . . . . . . pallida. 

Hymenimn citrine . . . . . . . . . . citrina. 

Hymenium olivaceous # . olivacea. 

Hymenium Bubpruinoso ; sporidia largo .. .. atrata. 

Hymenium black .. .. .. ..1 

Hymenium fuliginous or blaokish-brown . . . . 3 
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1 . 


2 . 


3. 


Margin entire; sporidia vermiform 

Margin pale ; sporidia clavate or fusiform, medium 

size 

Margin flexuous; Sporidia minute, elliptic. *. \ 

* Margin thin, compressed ; sporidia large, 3-septate 
Margin thin, compressed; sporidia large, simple . . 
Margin serrated ; sporidia smaller, simple 
^Margin absent . . 

Sporidia brown * 

« Sporidia hyaline; cups seated on a spot-like crust 
Sporidia hyaline; cups emerging through the bark 
'Margin tumid; sporidia brown . . ' 

Margin crenulate ; sporidia hyaline, fusiform, largo 
Margin incurved ; sporidia hyaline, slender, small 
Margin entire ; sporidia hyaline, elliptic, minute 
Margin entire; sporidia hyaline, oblong-fusiform, 

very largo 

Margin obtuse ; sporidia hyaline, clavate, large . . 
Margin vinous-purple ; sporidia hyaline, fusiiorm 
[Margin absent . . 

On dead stems of Hypericum : sporidia 3-septato . . 
On dead oak : sporidia 4 to 5-septato , 


vermifera. 

macronpora. 
fiexella. 
compre&m. 
connivens. 
rubro-tingen*. 
2 t 
Bloxarni. 
Lecideola, 
auhtectmn. 
lignyota , 
maura. 
lit oralis. • 

minutisaimd. 

Loncierte . 
cluvwpora. 
atro-vinom. 

4 

Hyperici, 

proxima. 


A. SPORIDIA ELLIPTIC. 

(a) Coloured , septate, 
f 1. Patellaria lignyota. Fries. 

Scattered or subgregarious, sessile, when dry horny, 
when moist softer, applanate, concave, then plane, grow- 
ing black; margin tumid, subcvenulate ; hymenium when 
moist fuliginous ; asci clavate, obtuse ; sporidia 8, oblong- 
ovoid, brown, 1 -septate, 10 X 4^ ; parapliyses filiform, 
adherent. ' # 

Patellaria lignyota — F#es, “ Sys. Myco.,” ii. p. 150 ; 
B. and Br., “ Ann. Nat. Hist.,” No. 570 ; Cooke, “ Handbk.,” 
No. 2177. Arthanm melaspermella — Nyl. in “ Flora,” 
1855; Leighton, “Lichen Flora,” ed. iii. p. 416. ' 

Exs.— Rabh n “ Myccx Eur.,” 1152; Phil., "Elv. Brit.” 
No. 146. 

On decorticated wood. 

Cups about \ of a line broad. No visible thallus, and 
much resembling a Lecidea . Opinion will differ as to 
the alliance of this species, but for the present I prefer 
to retain it as a fungus 
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Name — Lignum , wood ; from the habitat. 

Bomere Pool, near Shrewsbury ! near London (Mr. F. 
Currey). OaMey Park, Cirencester* Braydon Pool, 
Gloucestershire (Mr. Joshua). 

2. Patellaria BloxamL Berk. 

Gregarious, sessile, applanate, plane or convex, black, 
flesh blackish -brown, when old immarginate ; asei 
cylindraceo-clavate ; sporidia 8, elliptic, uniseptate, brown, 
10— c l5 X 5 — 8 jx ; paraphyses numerous, filiform, adherent, 
slightly thickened and brown above. 

Patellaria Bloxami — Berk, in herb. Kcw. 

On rotten wood. 

Cups about l to £.a line broad. When young it has 
a very narrow margin. 

Name — After the Ret. Andrew Bloxam. 

Rev. A. Bloxam, without locality ! 

3. Patellaria olivacea . (Batsch.) 

Sessile, applanate, between fleshy and w^ixy; ex- 
ternally rugulose, olivaceous ; hymenium becoming black ; 
margin prominent, tumid, entire, becoming nearly yellow ; 
asci cylindrical; sporidia 8, elliptic or slightly turbinate, 
polari-guttulate, bluish-green, 9—10 x 4 — 5^ ; paraph vses 
filiform, rather stout, septate, clavatc at the summit. 

Peziza olivacea - -Batscli , El.,” f. 51 ; Pers., “ Myco. 

Eur.,” p. 306; Fries, “Sys. Myco.,” ii. p. 142; B. and Br., 
“Ann. Nat. Hist.” No. 1077, t. 15, f. 22;. Cooke, 
“ fclandbk.,” No. 2174. Bhizina nigro-olivacea — Curr., 
“ Linn# Trans. ,” xxiv. p. 494, t. 51, f. JO-12. 

On rotten willow. 

“ It runs over tlie wood in an irregular manner, like 
the thallus of a Peltidea. In its young state it is truly 
Peziza- like, and very beautiful” (B. and Br.). Sporidia 
7 6 to 10ju long. 

Name — Otyva, an olive; of an olive-green colour. 

Batheasfcon ! (C. E. Broome, Esq.). 
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(b) Hyaline , simple . 

4. Pqtellaria flexella. (Fries.) 

Immersed, compressed, minute, concave, subcoriaceous, 
variously flextlose, black ; asci clavate ; sporidia 8, elliptic, 

5 x 2*5/x ; paraphyses adherent, black at the summit. 

Peziza flexella, — Fries, “ Sys. Myco.,” ii. p. 152 ; “ Eng. 
Flo.” v. p. 207; Cooke, “Handbk,” No. 2125. 

Exs. — Moug. and Nest., No. 1094; Roumg., “ Stirpes/ 
333. 

On dead wood, especially pine. 

Cups about 100 to 290 y broad. This is usually re- 
garded by liclienologists as a Xylographa; but, until 
this and its allies arc grouped on some more satisfactory 
basis, we retain it here. 

Name — Flexus , bowed; slightly bent. 

Forres, N.B. ! (Rev. Dr. Keith). 

(c) Hyaline , septate. 

5. Patellar i a minnlissima (nov. sp.). 

Grcgaijious or scattered, very minute, sessile, when 
dry compressed, when moist expanded; externally blackish- 
brown ; margin entire, incurved; hyinenium fuliginous- 
brown; asci clavate or cylindraceo-clavate ; sporidia 8, 
elliptic, hyaline, 2 to 3-guttnlate, at length 3-septate, 

6 X ,3/i ; paraphyses filiform, slightly enlarged at the bent 
apices. 

On decayed wood. 

Cups about 300/i broad ; when dry somewhat im- 
mersed in the wood. 

Name — Minutns J minute ; very minute. 

Near Shrewsbury ! * 

• * 

B. SPORIDIA OBLONG OR OBLONG-FXLIPT1C. 

(a) Hyaline , simple . 

G. Patellaria pallida . Berk. 

Gregarious, sessile, pallid, with a somewhat obtuse 
margin ; sporidia biseriate, oblong, sli^^y curved ; 
12/x long. 
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Patellaria jmllida — Berk., “Ann. Nat. Hist./’ No. 
1831 ; “ Grevillea,” vii. p. 8. 

On smooth *bark ! (Rev. A. Bloxam)? 

( b ) Hyaline, septate. 

7. Patellaria. proxima. B. and Br. 

Orbicular, shield -like, depressed, somewhat immersed, 
black ; hymenium sany} colour or browit-black ; asci 
clavate ; sporidia 8, oblong, obtuse at the ends, slightly 
curved, 4 to 5-sej>tate, 17 — 25 x 5 — 6/i; paraphyses free, 
filiform, slender, branched. 

Patellaria proxima — B. and Br., “Ann. Nat. Hist.,” 
No. 9G5, t. 16, f. 18; Cooke, “ Handbk./’ No. 2170. P. 
para ala— Cooke, “Handbk.” 2178. 

Exs. — Cooke, “Fung. Brit.,” No. GGO; Phil., “ Elv. 
Brit.” No. 147. 

On dead oak. 

“ Clpsely resembling P. at rata, but differing materi- 
ally in the fruit ” (B. and Br.). 

Name — Proximm , nearest, next ; from its approach- 
ing another species. 

Barking ! (Berkeley and Broome). Shrewsbury ! 

8. Patella ria 9 llyperiri. Phil. 

Gregarious, very minute, innate-sessile, applayate, 
immarginate, glabrous, blackish-brown ; asci broadly 
clavate ; sporidia 8, biseriatet bblong-elliptic, triseptate, 
17 — 20 x 5—8/i ; paraphyses filiform. * 

Patellaria Hyperici — Phil, in “ Grevillea,” x..p. 69. 

On dead stems of Hypericum.. 

Cups 100 to 300/1 broad, at« first innate, then 
emerging. The sporidia of this species germinate freely 
within the aseus, thrusting the germ-tubes through the 
walls of the ascus ; the free sporidia often present a 
germ-tube twice their length while yet in the hymenium. 

Name — Hypericum , a genus of Hypeipcacea ; growing 
on Hypericum. 

Shrewsbury ! 
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9. Patellaria compressa. (A. and S.) 

Scattered or crowded, minute, innatg,, thin, blackish, 
when dry compressed, conchiform ; asci clavate ; sporidia 
8, oblong or oblong-clliptic, 2 to 3-scptate, straight or 
curved, 8 — 11 X 3*5j u ; pavaphyses filiform, branched. 

Peziza compresm — A. and S., p. 340 ; “ Eng.* Flo.,” v. 
p. 207 ; Cooke, “Handbk.” No. 2124. Dnrella compressa 
— Tul., “Seleftt. Fung. Carp./’ iii., t. 22, f. 8-14; Koumg., 

“ Fung. Gal.,” 539 ; Gill., “ Champ.,” p. 191. 

On dead wood. * 

This approaches very near to Patellaria proximo , 
B. and Br., but the sporidia are not so large. 

Name — Comprestuis, pressed together ; having the 
margin pressed together. 

Appin. 

% 

10. Patellaria lecideola . (Fries.) 

Sessile, minute, somewhat horny, concave, t black, 
seated upon a cinereous spot-like crust ; asci clavate ; 
sporidia 8, .elliptic or oblong-elliptic, pscudo-3-septate, 
9 — 1G X 4^—5^; paraphyses filiform, slender. 

Peziza lecideola — Fries, “Ohs. Myco.” i. p. 166, t. 4, 
f. 1 ; Karst., “ Pez. et Ascob.,” p. 41 ; “ Mon. Pez.,” p. 167 ; 
Nyl., “Pez. Fenn.” p. 64. Pqtcllari a lecideola — Karst., 
“Myco. Fenn.” p. 234;. Cooke, “Handbk.” No. 2179; 
Gill •“ Champ.,” p. 191. 

Exs. — Flies, “Scl. Suee.,” 157 ; Karst., “Fung. Fenn.,” 
641. 

On dpad wood. Kars ten says poplar and birch. 

Name — Lecidea, a genus of lichens ; like a small 
Lecidea. 

Shere, Surrey 1 (Dr. .Capron). 

11. Patellaria Lonicercn (nov. sp.). 

Gregarious, minute, sessile, subhemi spherical, then 
partly expanded, black ; hymenium concave, fuliginous; 
margin incurved ; asci broadly clavate ; spdri^lia 8, elon- 
gate-oblong or oblong-fusiform, 6 to 7-gut tulate, becoming 
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pseudo-6-septate, straight or curved, 25 — 4*5 x 4 * — 7 jjl ; 
paraphyses filiform, slender. 

On dead wodd of Lonicera . 

Cups 300/z broad. 

Name — Lonicera , the genus to which the honey- 
suckle belongs ; on honeysuckle. 

Darnaway, N.B. ! 

12. Palellarut connivens . (Fri&s.) 

Gregarious, minute, innate ; hymenium depressed, 
black or rufescent ; margin thin ; when dry compressed 
and difibrmod ; asci broadly clavate ; sporidia 8, oblong- 
fusiform, 6 to 8-guttulate, at length pseudo-septate, 
14* — 26 X 4* — Cm ; paraphyses filiform, very slender, 
branched from the base, abundant. 

Pezlza connive ns — Fries, “ Sys. Myco./’ ii. p. 151; 
Nyl., “l 3 ez. Fenn./’ p. b5 ; Karst., “Mon. Fez.,” p. 167; 
Fhil. and Plow., “ Grevillea,” x. p. 66. Patellar la 
connimn s — Karst., “ Myco. Fenn./’ 234*. 

Fxs. — Karst., “Fung. Fenn./’ 641. 

On dead wood of willow. Karsten says alder, poplar, 
and birch also. 

Cups about 500 to 800/t broad. The wood is tinged 
from white to green on the spot where it grows. 

Name — Conniveo, to wink; from the closing up of 
the margin. 

Shrewsbury ! 

13. Patellar la subtectum (nov. sp.). Cooke. 

Singly or in clusters, appearing first as black conical 
points emerging through the layers of bark, in which 
condFbion no fructification is seen ;* at length the conical 
points expand into lens-shaped or Lelidea-\\k.e discs, 
which are immarginato and black, about £ of a line 
broad or less ; substance soft and fragile ; asci broadly 
clavate, narrowed into a slender stem ; sporidia 8, 
oblong-elliptic, 3 to 4-guttulate, at length 1 to 3-septate, 
20 — 24 X J>-*-6/i ; paraphyses filiform, slender. Stylo- 
spores in tiie same hymenium, elongated, cylindrical, 5 to 
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8-guttulate, curved, on short sporopores seated amongst 
the asci, 30 — 50 x 5g. 

On inner bark 4 of Cistus laurifoliu «.< 'June. 

Name — Sub, under, tectum, roof ; concealed by the 
bark. 

Royal Gardens, Kew ! (Dr. M. C. Cooke). 

C. SPORIDIA SUBCLAVATE. 

(a) Hyaline septate. 

14. Patellar ia at rata. (Hedw.) 

Subcoriaceous, patelliform, sessile, plane, black ; 
margin swollen ; hymenium subpruinose ; asci cylin- 
draceo-clavate ; sporidia subclavate, 5 to 7-septate, 
35 — 46 X 6/x ; paraphyses filiform, adherent, black, and 
thickened at the apices. 

Lichen atratus— Hedw., “ Mus. Frond.,” ii. p. 61, 
t. 21, f. A. Peziza patellaria — Pers., " Syn. Fung.,” 
p. 670; “ Myco. Eur,” p. 306 ; D. 0., "Flo. Fr,” iu p. 76 ; 
A. and S, p. 341 ; Nees, " Sys.,” f. 265. Peziza- at rat a - — 
Wahl., "Ups./’ p. 466; Fries, "Sys. Myco.,” ii. p. 160; 
" Eng. Flo.,” v. p. 208 ; Cooke, " Handbk,” p. 716. 
Lecanidion atrum — Rabh., " Handb,” p. 342 ; Fckl., 
" Symb. Myco.,” p. 266 ; Pat., p. 31, f. 72 

Exs.— Rabh., " Fnng. Eur.”' 33 ; Fckl, " F. Rh„” 11 18 ; 
Phil , " Elv. Brit,” 90 ; Cooke, “ Fung. Brit,” ed. ii. 
194 ; Roumg, " Fung. Gal,” 828. 

On dead wood. 

Cups about £ a line broad. Firm, orbicular; margin 
prominent. 

Name — Ater, black. 

King’s Lynn ! (Mr. C. B. Plowright). Conway, North 
Wales! (Rev. V/. A. Leighton). Trefriw, North Wales! 
Attingham, Shrewsbury ! 

15. Patellaria clavispora. B. and Br. 

Scattered, sessile, when young nearly globose, when 
older expanding, plane, obtusely margined, rather 
irregular, pitch-brown ; white within ; asci cylindraceo- 
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clavate ; sporidia 8, clavate or clavate-fusiform ; 3 to 
6-septate ; 30 X 5 p . ; paraphyscs filiform, the summits 
branched, monil^form, brown, somewhat adherent. (Plate 
XI. fig. 70.) 

Patellaria clavispora — B. and Br., “ Ann. Nat. Hist.,” 
No. 774 ; Cooke, “ Handbk,,” No. 2IG6. 

On twigs of privet. 

Cups \ to J a line broad. Externally like P . atrata, 
but differing in the asci* sporidia, and paraphyses. 

Name — Clava, a club, airdpoc, seed ; from the shape 
of the sporidia. 

liucknam, Wiltshire ! 

16. Patellaria macrospora (Fekl.) 

Gregarious, minute, sessile, at first subhemispherical, 
then nearly plane, black, glabrous, margin cinereous ; 
asci clavate; sporidia 8, clavate or fusiform, straight or 
curved, guttulate, becoming 3-septate, 15--20 x 2 — 3g ; 
paraplfyses filiform, branched, more or less adherent, 
summits subglobose, brown. 

Dardla macrospora — Eckl., “ Symb. Myco.” 281. 
Pez iza n igro-punctata — Gerard. 

Exs.— -Phil., “ Elv. Brit.,” 131. 

On oak-wood. 

Name — patcpoij, large, Srrdpoc, seed; large-spored. 

North Wales ! 

> 1 

D. SPORIDIA FUSIFORM OR LINEAR- FUSIFORM. 

(a ) H n a line, s imple . 

17. Patellaria rabro-tingens. B. and Br. 

Contiguous, forming crust-like, elongated groups ; 
cups minute, hemispherical, concave, black, rugose ; 
margin tinged with dark reddish-brown, serrated, in- 
curved ; asci clavate ; sporidia 8, narrowly fusiform, 
3 to 4-guttulate, 8 — 14 x 2^; paraphyses filiform, rather 
stout. 

Patellaria rubro-tmgens — B. and Br. in Herb. Berk, 
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On oak. 

Cup about 1 line broad, forming a continuous layer, 
but sometimes separate. 

Name — Ruber , red, lingo, to dye. 

Batheastoih ! (Mr. C. E. Broome). 

18. PatUlaria litoralis. Phil, and Plow. 

Cups scattered or crowded, minute, black; hymenium 
fuliginous-brown, concave ; margin incurved, serrated ; 
asci cylindraceo-clavate ; sporidia 8, linear -fusiform, 3 to 
6-guttulate, straight or a little bent, 25 x 2 a ; paraphyses 
filiform, slender. 

Peziza (Mollisia) litoralis — Phil, and Plow., “ Gre- 
villea,” iv. p. 121, t. 62, fig. 4; Steven., “Myco. Scot.,” 
p. 324. 

On dead wood washed up from the loch. 

Cups about 500 to 800 lines broad ; externally 
granular. 

Name — Liius , the shore; found on the shor6 of the 
loch. 

Lynwtfg, N.B. ! (Rev. Dr. Keith). 


(6) Hyaline , se/ptate. 

19. Patella ria maurd — Phil, and Plow. 

Cups sessile, scattered, at first globose, becoming 
patellate, fuliginous-black ;, margin raised, crenulate; asci 
cylindraceo-clavate ; sporidia 8, narrowly elongate-fusi- 
form or subcyiindrical, straight or curved, 30 — 38 X 5 — 6// ; 
paraphyses filiform, summits hooked. 

Peziza ( Mollisia ) manra — Phil, and Plow., t* Gre- 
villea,” iv. p. 122, t. 62,. f. 3. 

On dead wood. Autumn. 

Cups about -J- a line broad. The margin is tom; the 
asci have a narrow elongated base, and the paraphyses 
are hooked or even curled at the summit. 

Name — Maurus, a Moor ; dusky-coloured. 

Dinmore, Herefordshire ! c 
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20. Patellaria atro-vinom. Blox. (not Berk, and Rav.). 

Gregarious or # crowded, minute, round or of irregular 
outline, almost black, distinctly margined ; margin 
vinous-purple ; asci elongate-clavate ; sporidia 8, tinged 
with green, fusiform or linear-f uniform, pseudo-3-septate, 
straight <fr curved, 17 — 20 X 3 — 4 fx ; pararphyses filiform, 
slender, branched. 

Patellaria atro-vino^a — Blox., MS. ; Chrr., “ Linn. 
Trans.,” xxiv. p. 155, t. 25, f. 31 ; B. and Br., “ Ann. Nat. 
Hist.” No. 10; Cooke, “ Handbk,” No. 2171. 

Oil bark. 

Cups } to ^ a line broad. The disc is blackish- 
brown; the margin lighter brown, and somewhat pro- 
minent. 

Name — Ater, black, vinosns y colour of red wine. 

Gopsal, near Twycros*? ! (Rev. A. Bloxam). 

21. Patellaria atro-alba . Cooke. 

Gregarious or scattered, small, sessile, at length plane, 
black; disc white; sporidia fusiform, 7- sop tat 8, .hyaline. 

Cooke’s “ Handbk.,” No. 2168. 

On decorticated sticks. 

Variable in size, usually gregarious, but always small; 
readily distinguished from* its allies by the white disc ; 
sporidia broadly fusiform, 001 3 inch (30^) long (Cooke). 

E. SPORIDIA FILIFORM. 

(a) Hyaline , septate . 

22. Patellaria vermifera jnov. sp.). 

Scattered, sessile, very minute •cupulate, then patelli- 
form, black, glabrous; margin entire ; asci broadly clavate ; 
sporidia 8, narrowly cylindrical, vermiform, multiguttu- 
late, 30 — 35 x 3/*; paraphyses slenderly filiform, abun- 
dant, branched. 

On dead branches of decorticated holly. 

Cups about 500/i broad. 

2 B 
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Name — Vermis , sl worm, fero, to bear; from the shape 
of the sporidia. 

Dolgelly, North Wales ! 

Doubtful Species. 

23. Patel Uiria ciirina (Cheval.). B. and Br. 

Cups pl^ne ; externally pallid ; hymenium lemon- 
coloured; asci clavate ; sporidia' filiform. 

Patellar ia citrina — B. and Br., “Ann. Nat. Hist./ 5 
No. 583; Berk., “ Outl.,” p. 373. Aseobolm citrinu* 
— Cheval., “ Flo. En. Par.,” i. t. 31 ; Cooke, “ Handbk.,” 
2165. 

On rose-twigs lying in a running stream. April. 

Our plant answers exactly in outward appearance to 
that of Chevallier, having a broad, fiat, yellow hymenium, 
with a pale border. The asci are clavate, and contain 
long filiform sporidia. We suspect that these are what 
M. Chevallier calls asci, considering the included granules 
as sporidia, exactly as Madame Libert has done in St'idis 
Seslerice (B. and Br.). 

Penller^are, near Swansea (Mr. M. Moggridge). 

The affinity of this species is somewhat doubtful, 
and there being but a single cup in Mr. Berkeley’s 
herbarium, it cannot be examined without the risk of 
destroying it. 

24?. Patellai'ia melazantha. Fries. 

Sessile, waxy, dry,' patellate ; externally approaching 
black ; margin very entire ; hymenium yellowish. 

Peziza melazantha — Fries, “ Sys. Myco.,” ii. p. 150. 
Patellaria me 7 azantha — Fries, “ Summa Veg. Scan.,” p. 
360. Peziza melanotheja — Fries in Cooke’s “Handbk.” 
No. 2123 (?). 

There is some confusion in Fries’s " Sys. Myco.” with 
regard to this name, the author having named two 
different plants by it. Whether both ha've occurred in 
Britain is doubtful. 
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Genus II. — Heterosph^eria, Grev. 

Perithecium • sessile, globose-depressed, umbilicate 
above, at length open and irregularly tocn, thin, cori- 
aceous, black ; disc thick, placentiform ; sporidia 8. 

Pycnidia similar to the above ; stylospores slenderly 
fusiform, curved. (Plate XI. lig. 71.) 

Name — tVepo c, different, crcpittpa, a sphere ; different 
from the normal Splice ria. 

1. Heterosphccria patella (Tode). Grev. 

Erumpent, Resile, free, at first moit, or less olivaceous, 
at length black, even or striate; disc depressed, rarely 
open, dirty white, ajid then crowned with a toothed 
border; sporidia biseriate, oblong, rounded at the ends, 
slightly curved, mostly* uniseptate, when mature tri- 
septato, 13 — 16 x 3 — 4p ; paraphyses filiform. 

Pycpidia similar to the above, and more generally 
found ; the stylospores slenderly fusiform, acute at both 
ends, 25 — 30 X 3*5p ; sterigmata short, filiform, some- 
times branched. • 

Asci and stylospores sometimes found associated on 
the same disc. (Plate XT. fig. 71.) 

Heterospluvria Patella ,-*- Grev , 1. 103; Fries, “Elen ch.,” 
ii. p. 133; Berk., “Outl.” p. 370; Cooke, “ Handbk./’ 
No. 2275; Tub, “ Select. Fung. Carp.,” iii. p, 174, t. 1 # 8, f. 
16-22; Karst., “ Myco. Fenn # ”*p. 222; Gill.,*" Champ.,” 
p. 188. Sphtvria penetrans % a. patella-^-Tode, “Fung. 
Meckl.” ii. p. 45, f. 121. SpJueria patella — Pers., “Syn. 
Fung.” p. 76; Fries, “ Sys. Myco.,” ii. p. 511. Peziza 
fimbvmta — Chaill., “ Sec. Fr.” Peziza Chaillef ii — Pers., 
“ Myco. Ear.,” i. p. 288. Phaoidiam • patella — Fries, 
“ Elench,” ii. pp. 133, 134 ; “ Eng. Flo.,” v. p. 291 ; Rabh., 
“Krypt. Flo.,” i. p. 160. Tyrnpanis patella — Wallr., 
“ Crypt. Flo.,” p. 425. 

Exs. — Fries, “Scl. Suec.,” No. 369 ; Moug. and Nest., No. 
485 ; Desm., ‘•Crypt. Fr.,” ed. i. No. 215, and ed. ii. No. 
415; Berk.*289; Rabh., “Herb. Myco.,” ed. ii. 446, 447; 
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“Fung. Eur.,” 839; Karst., “Fung. Fenn.,” 930; Cooke, 
“ Fung. Brit.,” 276. 

On dead herbaceous stems. 

Name — Patella, a saucer. 

Common ! ' 

Genus III. — Laquearia. Fries. 

r 

Disc waxy, persistent, without any hypothecium, but 
covered with a horny, coriaceous, dimidiate, superior, 
deciduous excipulum ; mouth contracted (Berk., “ Ouil./’ 
p. 373). (Plate XL fig. 72.) 

Name — Laquear , a roof ; from its peculiar form. 

1. Laquearia sphceraliff. Fries. 

Erumpent, hemispherical, brown-black, urceolate ; 
mouth contracted, entire ; disc plane, black ; asci oblong, 
sessile ; sporidia minute, oblong-elliptic, hyaline, simple. 
(Plate XI. fig. 72.) 

Laquearia aphmrali* — Fries, “ Summa Veg. Scan.,” p. 
366; Berk.; « Outl.” p. 373; FckL, "Symb. Myco.” p 
250; Coolie, “ Handbk.” No. 2182. Slidis Sphaivalw— 
Fries, “ Sys. Myco./’ ii. p. 194 ; “Eng. Flo.,” v. p. 213. 
Exs. — Fckl., “ F. Rh. No. 20G6. 

On dead, decorticated branches of the ash. Winter. 
Introduced entirely on the authority of Mr. Purton ; 
I have seen no specimens (M. J. Berkeley, l. c.). 


Order VII. — STICTE2E. Fries. 

» 

Receptacle nearly obsolete, immersed in the matrix ; 
hymenium even, determinate, orbicular or elliptic, mar- 
gined by the matrix or a ring of its own; asci cylin- 
drical or clavate ; sporidia elliptic, fusiform or elongate- 
filiform. (Plates XI., XII. figs. 73-75.) 

The excipulum is reduced to a thin membranaceous 
layer, which is immersed in the matrix, and atdnate to it. 
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In Propolis there is a thin subhymenial tissue, but in 
Schmitzomia and Stictis this is all but obsolete. 

Inhabiting* dbad bark, wood, herbaceous stems, etc. 
Name — From the typical genus. 

Arrangement of the Genera. 

I.* Propolis. Fries. I III. Sfictis. Fries. 

II. Schmitzomia. Fries, | 

Key. to the Genera. 

Hymenium immersed, waxy, piano ; sporidia oblong 

or elliptic . . . . . . . . . , . . Propolis . 

•Ilymcnium deeply immersed ; sporidia elongate- 

iiliform . . . . . . . . . . . . Schmitzomia. 

Hymenium dedf)ly immersed; sporidia not tilifom Stictis. 


Genus L — Pttopdhis. Fries, “ Elench.,” p. 372. 

Hymenium irregular, immersed, waxy, plane, sur- 
rounded by an accessory margin ; excipulum indistinct 
or ab&uit; asci cy lindracco-clavate ; sporidia 4 or 8, 
oblong or oblong-elliptic ; paraphyses filiform, adherent. 
(Plate XI. fig. 73.) 

Excipulum membranaceous, immersed, adnate to the 
matrix, at length erumpent, and splitting in a stellate 
manner, the matrix often forming a second margin. The 
subhymenial tissue is mdre developed than in the two 
succeeding genera, and the hymenium is plane or# con- 
cave, rarely if ever urceolate ; asci clavate ; sporidia 
elliptic or oblong-elliptic. 

On dead wood and bark.- 

Name — Propolis , bee-glue, which the hymenium is 
like- 


Arrangement of ti*e Specie^ 

a. Sporidia elliptic species 1 

b. Sporidia obloug . . . . . . „ 2-4 

o. Sporidia fusiform . . . • ■ • • ■ »» 5 

D. Sporidia cylindrical „ 6, 7 

Key to the Species. % 

Hymenimn^black pyri . 

Hymeniflm greyish-green . . . . . . . . angulosa. 

Hymenium reddish ; margin golden-yellow . . chrysu^hxa. 
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Hymemum golden -yellow . . . . . . . . Lecanora. 

Hymenium whitish . . . . . . . . . . 1 

{ Margin spurious ; disc rosy- white .. .. rhodoleuca. 

Margin laoiniato ; disc farinaceous- white .. versicolor. 

Margin lacinjato ; on rose -branches .. .. Rum. 

A. SPOfelDIA ELLIPTIC. 

1. Propolis Lecanora. (Sebum.) 

Scattered?, gregarious or confluent, erumpent, sur- 
rounded by the lacerated bark,' at first closed, globose- 
depressed, then open, patelliform ; the true margin 
fimbriate ; hymenium golden-yellow, becoming brown ; 
flesh at first soft, at length firm ; asci cylyidraceo-clavatc ; 
sporidia 8, elliptic or oblong-elliptic, with one or two 
large guttnc, 25 X 12/*; paraphyses filiform, slightly en- 
larged at the apices, adhering in a yellow glutine. 

Pycnidia intermixed with the above, occupying the 
sides or summit of the same stroma, disc-shaped ; stylo- 
spores oblong or oblong-elliptic, straight or slightly 
curved, issuing through the narrowly perforated* epider- 
mis ; sterigmata branched, rather stout. 

Peziza 'Lecanora — Selim, and Kunz., exs. 174. Slid is 
Lecanora — Fries, “Sys. Myco.,” ii. p. 198 ; and “ Sumrna 
Veg. Scan.,” p. 878; Wallr., “ Flo. derm.,” ii. p. 448; B. 
and Br., “Ann. Nat. Hist. ,” No. 1172 ; Cooke, “ Handbk.” 
No. 2227. Peziza ocellata — Fers., “ Syn. Fung.,” p. 6(>7 ; 
and»“ Myco. Eur.,” i. p. 818. rtictis ocellata — Fries, “ Sys. 
Myco.” ii. ,p. 198; “Smyrna Veg. Scan.,” p. 878; Tub, 
“Select. Fung. f Carp.,” iii.'p. 128, t. 18, f. 1-11; Gill., 
“ Champ.,” figure only. Propolis Lecanora and P. Populi 
— De Not., “Disc.,” p. 10. 

Exs, — Schm. and Kunze, No. 174; Desm., “Crypt. 
Fr.,” ed. i. No. 869, 'and ed. ii. No. 69; Rabh., ,f Herb. 
Myco.,” ed. ii. j>fo. 519*; “Fung. Eur,,” ii. No. 457, 787; 
Karst., “Fung. Fenn.,” 555; Winter, “Fungi Eur.” 2641 ; 
Kunz., “ Fung. Sel.,” 366. 

On various species of Salix, and on Populus. 

Disc about £ a line broad, circular or oblong, sur- 
rounded by the torn bark, which forms a* fringe. The 
colour is a reddish-yellow or dark brown. 
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Name — Lecanora , a genus of lichens. 

Jedburgh (A. Jerdon). Oxford ! ( Baxter 1. 

B. SPORIDIA OBLONG. 

2. Propolis pyri. (*B. and Br.) 

Gregarious or confluent, erumpent, orbicular ; hyme- 
nium plane or concave, black, surrounded by a laciniate 
margin ; asci cylindrace^-clavate ; sporidia 8, oblong or 
oblong-elliptic, with L or 2 large guttai, slightly tinted 
brown, 15 — 20 x 8p; paraphyses filiform, slender, adherent- 
in a (lark purple gelatine. 

St id is Lccanmw (Sebum.) var .pyri — B.and Br., “Ann. 
Nat. Hist.,” No. 1024, t. 11, f. 7; “ Grevillea,” v. p. 62. 

Exs ~ Phil., “ Elv. Brit.,” No. 148. 

On bark of pear-trees. * 

Disc about h a line broad. The sporidia are smaller 
than in S. Lecanora , the paraphyses slenderer, and the 
hymcnhjl gelatine is purple, not yellow. 

Name — Pyrus ) the genus to which the pear belongs. 

Shrewsbury ! Sutton Coldfield, Warwick ! j[Mr. W. B. 
Grove). 

3. Propolis vhodoleaca . (Sommf.) 

At first immersed, then crumpent, ovate, plane, rosy- 
white, pruinose, yellow witfhin, surrounded by a spurious 
margin ; asci broadly clavate ; sporidia 8, oblong or 
oblong-elliptic, often plane $n one side,, becoming 
1 -septate, 17 -20 x 7 — l()p; paraphyses filiform, slender. 

Stictis rhodolenca — Sommf., “Lapp.,” p. 108; Fries, 

“ Sys. My co.” ; “ Elench.,” ii. p. 26. 

On cones of Pinas sylvestris . 

Cups 1 to 2 lines long. Much 'resembling P. versi- 
color , from which it differs little except in colour. 

Name — poSov, a rose, Aeukoc, white ; rose- white. 

In the late Mr. F. Currey’s herbarium, now at Kew ! 

Var. Strobilina. (DesmJ 

Solitary^ <Jr gregarious, angular, nearly circular or 
oblong, plane, white within; hymenium milk-white, 
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farinose, becoming spadiceous ; asci clavatc ; sporidia 8, 
oblong, obtuse, slightly bent, with 2, 3, or even 4 guttae, 
15ju long. 

Stictis versicolor , Fries, var. Strobilina — Desm., 
“ Ann. Sc. Nat.,” 1842, p e . 52. 

Exs. — Desm., “ Crypt. Fr. ed. i. No. 131.6, and ed. 
ii. No. 716. 

On cone? of Finns sylvestris . 

Cups i a line broad ; when elongated they may be li 
lines long. 

Desmaziere remarks that there is no danger of con- 
founding this with P. rhodolcuca , which has a rosy-white 
disc, is yellow within, and has didymus (uniseptate) 
sporidia ; but the probability is that they are only condi- 
tions of the same plant, and in t/he estimation of some 
would both be regarded as not specifically distinct from 
P. versicolor. 

Name — Strobilos , a pine-cone. 


4. Propol is versicolor . Fries. 

Immersed, suboblong, plane ; margin spurious, 
laciniate ; hymcnium at length farinaceous ; asci broadly 
clavate ; sporidia oblong, rounded at the ends, slightly 
curved, with 2 or more gutUc, 24 — 30 x 7 — 9g ; para- 
physes filiform. (Plate XI. fig 73.) 

Stictis Propolis versicolor — Fries, “ Sys. Myco.” ii. p. 
198 ; Cooke, “Handbk. ” No. 2230 ; Corda, “ Icon.,” ii. t. 15, 
f. 133. Propolis versicolor — Fries, “SummaVeg. Scan.,” 
p. 372; Gill., “ Champ,” p. 182, c. i.; Pat., p. 30, f. 70. 
Cryptomyces versicolor — “ Eng. Flo.,” v. p. 214. Propolis 
faginea (Schrad.) — Karst., “ Myco. Fenn. p. 244. f 

Exs. — Friefe, No. 276 ; Fckl., “ F. Rh. ,” 1109 ; Rav., 
“Fung. Am.” 315, 316; Roumg., “Fung. Gal.” 1962; 
Cooke, “ Fung. Brit.,” ed. ii. 463. 

On pales, chips, sticks, etc. 

Fries names four varieties of this species, but, as no 
regard was paid by him to the sporidia, it'wpuld be vain 
to attempt any definition of these. 
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Name — Versicolor , changing colour. 
Common ! 


C. SPORIDIA FUSIFORM. 

5. Propolis chrysophcca. (Pers.) 

Scattered, erumpent, orbicular ; hymenium concave, 
reddish ; border rather thickened, golden yellow ; asci 
cylindraceo-clavate or cylindrical ; sporidiU 8, fusiform, 
simple, 9 — 11 X 2/x ; paraphyses filiform, slender, some- 
times branched in the upper part, and slightly thickened 
at the apices. 

Pcziza chrysoplava — Pers., “ Syn. Fung.,” p. 674 ; 
“Icon. Piet.,” p. 17, t. <S, f. 1, 2. Stiviis chrysoplava — 
Pers., “Myco. Eur.,” p. &35 ; R and Br., “Ann. Nat. 
Hist.,” No. 966, t. *16, f. ‘19 ; Cooke, “ Handbk.,” No. 
2226. 

On wych-elm. 

About J to | of a line broad. 

Name — Xfwaorj, gold, (palocj, dusky ; dingy golden. 

Batheaston ! (Mr. C. E. Broome in Berkeley’s herb., 
Kcw.) 

D. SPORIDIA CYLINDRICAL. 

6. Propolis Rosa\ F ckl. 

Disc erumpent, nearly convex, white, size and form 
variable; asci cylindrical, stipitate ; sporidia biseriate, 
cylindrical, bent, obtusely raufided at each end, 2 guttse, 
hyaline, 24 — 26 x 7 — 8 y ; paraphyses * filiform, same 
length as the asci. 

Propolis Hoses — Fckl., “Symb. Myco./’ p. 254. 

Bxs. — Fckl., “ F. Kli.,” 1276. . 

The sporidia in my specimen become 2 pseudo- 
septate; asci 118 X 1 2/i. Fuckei regards Exidia sac- 
charina , Fries, as the conidial stage of this species. 

On fallen branches of Rosa canina. 

Name — Rosa, the genus to whigh Rosa canina 
belongs, on which it is found. 

Trefri\f, North Wales 1 
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7. Propolis ang'idosa. Karst. 

Gregarious, immersed and innate in the parenchyma 
of the bark, primarily covered, then* seated on the 
epidermis, at .first tinted with a somewhat blue colour, 
erumpent, often encircled by four obtuse triangular 
lacinse; angular, or rarely angular or subrotund, plane ; 
hymenium greyish-green, mealy ; asci elongate-clavate ; 
sporidia 8, elongate, curved, somewhat yellowish-green, 
hyaline, 1G — 23 X 3 — ; paraphyses not very distinct. 

Propolis angidosa — Karst., “ Myco. Fenn.,” p. 244. 

On branches of tialix. 

About £ to l of a line broad. 

N aine — Angulosus, angu lar. 

Trefriw, North Wales ! 

Genus IT. — Schmit/omia. Fries. 

Disc immersed, encircled by a dehiscent, substellate, 
distinct, suberose, friable ring; asci cylindrical, f slender 
elongated ; sporidia 8, filiform. (Plate XII. fig, 74.) 

The escipulum is reduced in this genus to a very 
thin membrane, which is wholly adnate to the matrix, 
at first closed, then open ; the mouth encircled by a 
superficial, more or less persistent, usually white ring. 
The asci are very long and slender, splitting at their 
sumuruts, allowing the still slenderer, nearly equally long, 
filiform sporidia to escape, *S. Berkeley ana is sometimes 
superficial. 

Inhabiting dead wood, herbaceous stems, etc. 

Name — After J. Schmitz, and fxv tla, a tribute of 
respect. 

^Arrangement of the Species. 

a. Hymenium blackish . . . . . . species 1, 2 

b. Hymenium ocliraeeous or pallid . . . . „ 3 

C. Hymenium testaceous or orange-yellow „ 4 

D. Hymenium whitish or bluiBh- white .. „ 5, 6 

Key to the Species. 

Margin laciniate, radiating . . . . . . . . c radiata. 

Margin entire, yellow ish-greeu . . . . . . Jkrkeleyana . 

Margin eutiro 1 



SCHMITZOMIA. 




I On clematis: minute atro-alba . 

On honeysuckle : larger . . . . . . . . annulata. 

On Arundo phragmites : sporidia mult iseptate * .. arundinacea. 
On pine-leaves • . . . . . . . . . . nivea. 


A. HYMENIUM BLACKISH. 

1. Schmitzom/ta atro-alba (nov. sp.). Phil, and Plow. 

Scattered, orbicular, urccolate, at first closed, then 
open; margin entire, narrow, white, soon. falling off; 
hymenium nearly black*; asci cylindrical ; sporidia 8, 
filiform, 1)0 X 1 ji ; paraphyses filiform, slender. (Plate 
XII*.fig. 74) 

On clematis branches. 

About 30 to 6o fi broad. The small size and blackish 
disc separate it from other British species. 

Name — A ter, black, albas , white; from the black 
hymenium and white margin. 

Dinmore, Herefordshire ! (Mr. C. B. Plowright). 

2. fyhmitzoniia Berkeley ana. (D. R. and Ldv.) 

Scattered or somewhat scattered, erumpent, superficial, 
orbicular, nearly plane or patelliform, almost yellow- 
greenish, at length discoloured, growing pale or Cinereous, 
pale or white within, pulverulent ; margin scarcely or not 
at all exserted, very entire ; hymenium olivaceous or 
nearly black, also primarily farinose ; asci cylindrical ; 
sporidia filiform, septate, 130 — 200 xlo — 2/a; para- 
physes numerous, filiform. 

Stictis Berkeley aiia — Hr. ,attid Ldv., “Flo. Alger.,” 
t. 89, f. 8; Gill., “ Champ.,” p, 180. Bclinlitzomia deci- 
piens — Karst,, “ Symb.” p. 253; “Myco. Fenn.,” p. 240. 

Exs. — Moug. and Nest., 134(1. 

On*dead stems of A rtemisia vulgaris. 

North Wootton! (Mr. G. B. Plowright).* Sandy Lane, 
Bristol ! (Mr. C. Bucknall). 

B. HYMENIUM OCHKACEOUS OR PALLID. 

3. Schmitzomia annulata . (Cooke, and Phil.) 

Gregario t usP or scattered, orbicular, urceolate, margin 
snow-white, entire, annulate ; hymenium ochraceous or 
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pallid ; asci cylindrical, long ; sporidia filiform, somewhat 
flexuose, 160 — 180 x 1/*; paraphyses filiform, very 
slender. 

Stictw ajmulata — Cooke and Phil., “ Grevillea,” ix. 

p. 8. 

On honeysuckle. 

Cup 300 to 500/* broad ; asci 170 X 7//. 

Name — vAnnulatuts, ringed. 

Oswestry, Salop ! 

C. HYMENIUM TESTACEOUS OR ORANGE-YELLOW. 

4. Schmitzomia radiata. (Linn.) 

Gregarious or scattered, immersed, urceolate, at first 
closed, then open; margin reflexed and divided into 
radiating obtuse lacinia> ; hymenium testaceous or nearly 
orange-yellow ; asci cylindrical ; sporidia 8, filiform, at 
length multiseptate, 150 — 250 X 2*5 — 3/* ; paraphyses 
numerous, filiform, slender. 

Lycoperdon radiatum — Linn., “Spec. Plant.”* Sphccro- 
bolus rosaceus — Tode, “ Fung. Meckl.,” i. p. 44, t. 7, f. 58. 
Stictw mdiata — Pers., “ Obs.,” ii. p. 73 ; “ Syn. Fung.,” 
p. 674; “Myco. Eur.,” i. p. 336; Fries, “ Sys. Myco.,” ii. 
p. 194; Wallr., “Flo. Germ.,” ii. p. 144; “Eng. Flo.,” v. 
p. 213 ; Grev., t. 227 ; Cooke, “ Handbk. ,” No. 2220 ; 
Gill., “ Champ.,” p. 179. Peziza marginata — Sow., t. 10. 

<> Exs. — Berk., No. 70 ; Baxt , 80 ; Karst., “ Fung. Fenn.,” 
769 ; Relim, “ Asco.” 122 ; Winter, “ Fungi Eur.” 2735. 

On wood,, twigs, etc. ' 

Name — Radio , to shed beams ; from the radiating 
margin. 

Appin (Capt. Carmichael). Near Manchester ! (Mr. 
Brittain). 

D. HYMENIUM WHITISH OR BLUISH-WHITE. 

5. Schmitzomia arundinacea. (Pers.) 

Scattered, immersed, orbicular, urceolate, at first 
closed, then open ; margin prominent, entire or nearly 
entire, whitish pulverulent ; hymenium whitish or bluish- 
white ; asci cylindrical, very long ; sporidia 8, filiform, 
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multiseptate, 230 — 240 X 15 — 2/u ; paraphysea filiform, 
very slender. 

Stictis arimdinacea — Pers., “ Myco.•Eur., ,, i. p. 336 ; 
Fries, “ Sys. Myco.” ii. p. 195; “Summa Veg. Scan.” 
p. 373 ; Gill., “ Champ.,” p. 179. Stictis graminum — 
Desm. (?). t * 

On Phalaris a/rundinacea , Linn. 

About \ of a line broad. 

Name — Arimdinacea ; the specific name of the grass 
on which it is found. 

Xowyn, North Wales ! 

6. Schmitzomia nivea. (Pers.) 

Scattered, immersed, at first covered by the whitened 
epidermis, which at length splits longitudinally and falls 
away, revealing the elliptic, pallid hymenium ; asci 
cylindrical or cylmdraceo-clavate'; sporidia 8, linear, 
thickened near one end, pointed, multinucleate. 100 X 3/i ; 
parapli 3 T ses filiform, slender, adherent. 

Stictis nivea — Pers., “ Myco. Eur.,” iii. p. 339; Fries, 
“Sys. Myco.,” ii. p. 196; Berk., “Ann. Nat. Hist.,” No. 
107 ; Cooke, “ Handbk.,” No. 2223. Propolis ' nivea — 
Fries, “ Summa Veg. Scan.,” 372. Schmitzomia nivea — 
Do Not., “Disco.,” 8. Ncemacyclus pinastri — Fckl., 
“ Symb. Myco.,” Nacht ii. p* 50. 

Exs. — Desm., No. 703 ; Moug. and Nest., No. 1095 ; 
Rahli., “Herb. Myco.,” ii. 712 ; Rabli., “Fung. Eur.,” 8l 2 ; 
Fckl, “F. Rh.,” 1110; Phil.,*“Elv. Brit.” 149; Cooke, 
“ Fung. Brit.,” ii. 001 ; Sacc., “,Myco. Yen.,” 1200 ; “Erb. 
Crit. ltal. ii. 890 ; Roumg., “ Fung. Gal.,” 542. 

On pine-leaves. Common. 

NaLne — Nivens , snow-white. 

Near Shrewsbury ! 

Genus III. — Stictis. Pers. 

Disc orbicular, immersed, at first urceolate, closed, 
.then open, matginate, persistent ; sporidia elliptic, oblong- 
elliptic, fusiform or linear. (Plate XII. fig. 75.) 
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As in the preceding genus, the excipulum is membra- 
naceous, adnate to the matrix, more or less immersed, 
orbicular or sometimes a little elongated, opening at the 
top, but mostly without the distinct, friable ring of the 
preceding ; sporidia elliptic, oblong-elliptic, fusiform or 
linear, often pseiido-scptate. 

On dead wood, herbaceous stems, etc. 

Name — citikto c, pricked ; like punctures in the wood. 


Arrangement of the Species. 


a. Sporidia elliptic . . . . . . . . species 1-3 

B. Sporidia clavate . . . . . . . . „ 4 

c. Sporidia fusiform . . . . . . . . „ 5-8 

l). Sporidia doubtful . . „ 9 


Key to the Species. 


Hymeuium urcoolate . . . . - . . 

Hymen i um somewhat superficial 

I Hyrneuium black : on gr.isB 
Hymenium greyish-black : on Cladonia 
Hymeuium reddish-brown 
Hymenium pallid or yellowish 
9 ( Sporidia simple, fusiform 
4-1 1 Sporidia 3 to 5-soptate 
o rHymenhim some - shade of brown 

* \Hyraemum blackish: on wood 

Sporidia clavato 

. Sporidia fusiform; cups arrungod in linear series 
* Sporidia fusiform; cups scattered, resembling an 
Hysterium . , . . 


1 

3 

fjraminum. 
lirhfnicola. 
%mnctiformis. 
2 , 
Faqicola . 

; pallida . 

4 

microstoma • 

pteridina. 

seriata. 

hysterioidas . 


A. SPORIDIA ELLIPTIC. 

1. Stirtis lichenicola . Mont. 

Erumpent, between fleshy and waxy, cupuliform ; 
hymenium grey-black, nearly plane ; margin obtuse, 
blackish, cinereous, cracking in a stellate manner ; asci 
cylindrical; sporidia elliptic or obovate, with' many 
gut tab then septate or fenestrate. 

Stictis lichenicola — Mont., “ Ann. Sc. Nat.,” 1836, 
p. 281, t. 13, f. 3; Berk., “Ann. Nat. Hist.,” No. 166; 
Cooke, “ Handbk.,” No. 2224 ; Phil, and Plow., “ Gre- 
villea,” iv. p. 123. 

On Cladonia pyxidata. ' 

Mr. Berkeley expressed his doubt whether this was a 
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true fungus many years ago, since which time little or 
no light has been thrown upon its affinity. 

Name — Lichen , a lichen, colo , to inhabit. 

Wareham (Rev. M. J. Berkeley). Isle of Skye (Mr. 
C. Babington). Ireland ! 

2. St Lctis pall Ida. Pers. 

Scattered or gregarious, sometimes two or more 
coalescent, immersed, elliptic or circular; hymenium 
yellowish ; mouth at first connivent, then open ; asci 
clavrte; sporidia 8, elliptic or subclavate, hyaline, 3 to 
5 pseudo-septate^, 14 — 17 x 5 — ; paraphyses filiforih, 
slender, adherent. (Plate XII. fig. 75.) 

Stictis, pallida — Pers., “Obs.,” ii. p. 74, t. 0 , f. 7; 

“ Myco. Eur.” i. p.338; Fries, “ Sys. Myco.,” ii. p. 196; 

“ Summa Veg. Scan./ 5 p. 373; “Eng. Flo./' v. p. 213; 
Karst., "Myco. Fenn.,” p. 243; Cooke, “Handbk./’ No. 
2221 ; Pat., p. 212, f. 490. Gryptod incus pallidas — 
Oorda., ‘*'Icon. Fung./’ ii. p. 37, t. 15, f. 129. 

Exs. — Fries, “ Scl. Suec.,” No. 275; Karst., “Fung. 
Fenn.” 262. 

On decorticated wood. 

In an authentic specimen in Fries’s “ Scl. Suec./’ No. 
275, the receptacles are mostly elliptic, to £ a line long; 
the wood immediately surrounding them is whitish. 

Name — Pallidas, pale. 

Appin (Carmichael). 

h 

3. St lctis m icrostoma. Carrn. 

Very minute, punctiform, prominent, blackish, opening 
with a minute round or subelliptic orifice ; asci cylin- 
draceo-clavatc ; sporidia 8, oblong-elliptic, 3-septate, hya- 
line, granular within, 13 — 15 X 3ju; paraphyses filiform, 
branched. 

Stictis microstoma — Oarra., “ Eng. Flo./’ v. p. 213 ; 
Berk., “ Outl.,” p. 375 ; Cooke, “ Handbk./’ No. 2222. 

On wood. 

Scattered, at first nearly white, with a minute orifice, 
round which it gradually assumes a darker hue, and at 
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length, under a high magnifier, appears, when moist, of 
a subolivaceous black, resembling a minute Sphceria 
(M. J. Berkeley). ‘ Mouth 200 to 400^ broad ; the disc 
when moistened is pale yellowish brown. 

Name — piKpoc, small, crropa, the mouth ; from the 
small mouth. 

Appin (Capt. Carmichael). 

B. SPORIDIA CLAVATE. 

4. Slictis pteridina. Phil, and Buck. 

Scattered, slightly immersed, circular or elongated, 
irregular, open ; hymenium pallid-bro vn, not deeply 
depressed ; margin membranaceous ; asci broadly clavate ; 
sporidia 8, bisenate, clavate or clavate-fusiform, 6 to 
7 times pseudo-septate or muriform, 28 — 44 X 5 — 9// ; 
paraphyses filiform, adherent. 

Stictis pteridina — Phil, and Buck, in Bucknalls 
“ Fung. Bristol,” pt. vi. p. 5, t. 1, f. 0. 

On sterns of Pteris aquilina . 

Name— Pteris, the genus of ferns on one of which it 
grows. 

Near Bristol ! (Mr. Cedric Buck nail). 

C. SPORIDIA FUSIFORM. 

5. Stictis hysterioides. Desm. 

Immersed, closed, hysteriform, then erumpent, pro- 
minent, open,, ovate-oblong or suborbicular ; border 
brown-black, subgranulate'', hymenium waxy, tawny or 
rufus ; asci cylindraceo-clavate ; sporidia 8, oblong, obtuse 
or fusiform, with 4 guttm, 16 x 3 — 4 p ; paraphyses 
filiform. 

Stictis hysterioides — Desm., “ Ann. Sc. Nat.,” 1843, 
p. 365 ; B. and Br., “ Ann. Nat. Hist.,” No. 314; Cooke, 
“ Handbk.,” No. 2225. Propolis hysterioides — Fckl., 
“ Symb. Myco.,” p. 255. 

Exs. — Berk., -No. 308; Moug. and Nest., No. 1242; 
Roumg., “ Stirpes,” 337. 1 , 

On dead leaves of Carices . 
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Name — llysterium, a genus of fungi, eTSoc, likeness ; 
like a llysterium. 

Thame (I)r.* Ayres). Rudloe, Wiltshire (Mr. C. E. 
Broome). 

6. Stictis seriata . Lib. 

Innate*, pnnctiform, orbicular, plane 6r but slightly 
concave, disposed in approximate series, rubro-fuscous ; 
asci linear-fusiform or .subclavate ; sporidia minute, 
oblong or fusiform (?); paraphyses filiform, slender, ad- 
herent. 

Stictis seriata — Lib., “ Crypt. Ard.,” fasc. iii. No. 233; , 
Phil, and Plow., ‘fcGrevillea,” iv. p. 233. Nmvia seriata 
— Fckl., “ Syjnb. Myco.” p. 249. 

Exs— Lib., I c .; Fckl., “F. Rh.,” 1841; Phil., " Elv. 
Brit.,” No. 100; Rabli.* “ Fung.' Eur.,” 1710 and 1909. 

On Car ex ampullacea » 

Receptacles about 150 to 200 / 1 , covering the leaves 
on the upder side. This species is easily recognized, 
but after repeated searches I am not able to detect the 
sporidia. Fuckel says, “ sporidia 0 to 8, globosa, minuta, 
hyalina ineludentibus.” The asci are about 230 X G/i. 

I am not sure that it should remain amongst the Stictei ; 
it is very near Phacidimn. 

Name — Series , a row ; from growing in a row. 

Forres, N.B. ! (Rev. Dr. Keith). 

7. Stictis FagicoLa ?(nov. sp.). 

Gregarious or scattered, immersed, urceolate, yellow ; 
mouth connivent, nearly round or somewhat elliptic, 
surrounded by a spurious border of the same colour; 
asci cyflndrical, slender ; sporidia 8/ fusiform, straight, 
simple, 8x2//; paraphyses filiform* globose at the apices. 

On beech — fallen, dead, decorticated branches. 

About £ to £ a line broad. Exactly resembling ex- 
ternally the next species, but having different asci, 
sporidia, and paraphyses. • 

Name — FptfUs, the beech, colo , to inhabit. 

Ellesmere, Salop I 


2 C 
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8. Stictis punctifoi'mis. Pers. 

Gregarious, minute, immersed, urceolaie, suborbicular ; 
hymenium reddish-brown or fuliginous ; mouth con- 
nivent, surrounded by a border of the same colour ; asci 
cylindraceo-clavate ; sporidia 8, fusiform, simple ; para- 
physes filiform, globose at the apices. 

Stictis punctiformis — Pers. in Gay’s collection in 
Kew Herbarium, named by Pe^soon himself, with which 
the English specimen has been compared. 

On dead willow-wood. 

Cups 100 to oQQ/a broad. Very similar to S. Fagicola : 
but the sporidia are simple, and the paraphyses are 
globose at the apices. 

Name — Punctum , a point, forma, shape. 

King’s Lynn ! (Mr. C. B. Plowright). 

D. SPORIDIA DOUBTFUL. 

9. Stictis graminum. Desm. 

Orbicular, scattered, small, deeply excavated ; disc 
black; margin prominent, clad with a white meal, nearly 
entire ; asci elongated; sporidia (very minute, globose). 

Stictis graminum — Desm., “ Crypt. Fr.,” exs. No. 
1071; “Ann. Sc. Nat.” (1840), xiii. 185; B. and Br., 
“Ann. Nat. Hist.,” 1828; Fckh, “ Sys. Myco.,” p. 250; 
“ Grevillea,” i. p. 132; Gill, “Champ.,” p. 179; Pat., 
p. 30, f. G9 (?). 

Exs. — Desm., “Crypt. Fr.,” 1071; Fckl., “ F. Rh.,” 
1106. 

On Carex paniculata. June. 

Desmazieres describes the sporidia as “ very minute, 
globose;” Fuckel as “filiform, as long as the asciis.” 
Not having seen the British plant, we cannot determine 
the form of sporidia (Cooke, l. c.). 

Rejected Species. 

Stictis parallda, Fries, is a Xylographa ( vide 
Leighton’s “ Lichen Flora of Great Britain ”). 

Stictis longa, Fries, is a Xylographa . 
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Order VIII.— PHACIDIACEJE. 

Receptacle immersed, more or less coriaceous ; hyme- 
niurn at first covered, at length ^exposed by the regular 
or irregular fissure of the outer covering. (Plate XII. 
figs. 76-78.) 

Name — From the typical genus Phacidlum. 

Arrangement op the Genera. 

•T. Pbocidium. Fries. | III. Stegia . Fries. 

If. Trochila. Fries. ] 

> Key to the Genera. 

Hymeniunl becoming exposed by the epidermis of 

the matrix splitting from the centre into laoinise Fhacidium. 
Jlymenium becoming exposed by splitting at the 

summit irregularly . . . . . . . . . . Trochila. 

Ilymenium becoming expose*! by the falling off of 

a horizontal operculum . . . . . . . . tilegia. 


Genus I. — Phacidium. Fries. 

Peritheeium orbicular, flattened, subdimidiate, de- 
hiscing from the centre into laciniaa, distinct from the 
placentiform 'disc. (Plate XII. fig. 76.) 

The peritheeium is covered by the epidermis of the 
matrix ; the hymen ium is mostly dark-coloured, lining 
the base of the peritheeium. 

On leaves and bark. 

Name — <paKog, a lentil, il doc*, resemblance; shaped 
like a lentil. 


Arrangement of the Stecies. 


a. Sjforidia elliptic or subclliptic. 

(a) Biown 
(h) Hyaline 

B. Sporidia fusiform or auhfusiform 
o. Sporidia filiform or subfiliform . . 


species 1 


» 


2-6 


7-10 

11-16 


Key to the Species. 


1 


On trees and shrubs . . 
On herbaceous qdauts. . 
'On the sti’TKB 
On the leaves 


1 

4 

2 

3 
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! Hymenium brownish or cinereous : on Rubua . . striatum. 
Hymenium pale fuliginous: on Finus . . .. Fini. 

Hymenium straw-coloured : on V actinium. . leptideum. 

(Hymenium dirty-yellow : on Quercus . . * '. . dentatvm. 

‘ Hymenium pallid, livid, or yellowish : on Quercus coronatum . 
Hymenium whitish : on Tiubus . . . . , . Hubi. 

Hymenium whitish : on I lax .. . . .. 11 inis. 

3. Hymenium whjtish : on Quercus miautmimum . 

Hymenium sooty-black : on Vaccinium . . . . Varninii. 

Hymenium pale brown : on Arctostaphyloa. . . . Arctosta phyli. 

Hymen iumf cinereous : on Finns . . . . . . abietinnm. 

^Hymenium black: on Juniperus * tctrasporum. 

4 fOn the stems 5 

* \On the leaves . . . . . . . . . . . . 6 * 

k. JHymenium fuliginous : on Campanula . . radians. 

\Hymenium red-brown : on Clinopodium . . Simula turn. 

„ | Hymenium brownish or cinereous : on Caltha * Calthm. 

\ Hymenium dingy -brown : on various plants repandum. 


A. SPOItlDIA ELLIPTIC OR' SUBELLIPTIC, 

(a) Bvo dm. 

1. Phacidium tetrasporum. Phil, and Keith. 

Epiphyllcms, erumpent, circular or oblong, convex, 
cinereous,* seated on a brownish-yellow spot, splitting 
irregularly into 3 or 4 lacinue ; hymenium black 
on the surface, brownish-yellow within; p,sci broadly 
clavate ; sporidia 4, elliptic-ovate, with a septum near 
the lower end, often with a papilla, brown, 25-—28 X 17 fi \ 
paraphyses numerous, filiform, with brown, pear-shaped 
heads, septate. 

Phacidium tetrasporvt.n — Phil, and Keith, in Gard. 
Chron ., 1880, Sept. 4, t. 56, ; “ Scott. Nat.,” vi. 164. 

On ,thc upper side of juniper-leaves while yet green, 
simulating a Puccinea. 

About J a line broad. 

Name rerpiCe, four, *tj7mpoc, seed ; four-seeded. 

Forres, N.B. ! (Rev. Dr. Keith). 

( b ) Hyaline . 

2. , Phacidium radians. Rob. 

Erumpent, black; receptacles minutfe, founded or 
oblong, globose, then flattened, solitary and scattered, or 



PHACIDIUM. 


3$) 

confluent in radiating lines; hymenium fuliginous; asci 
clavate; sporidia 8, oblong-elliptic or obovate, straight 
or slightly curved, 7-10 X 3 // ; paraphystfs filiform, slender. 

Phacidium radians — Rob. in Desin., u Crypt. Fr.” ; 
Desm., “Ann. Sc. Nat.,” 1842, g. HO; Karst., “Symb.” 
p. 257; flooke, “ Grevillea,” ii. p. 165; Kickx., “Flo. 
Flan.,” i. p. 459; Gill., “Champ.” p. 108. Trochila 
radians — Do Not., “ Disc.,” p. 10. Leptotrochila radians 
— Karst., “ My co. Fenn. ”*p. 245. 

Exs.-- -Desm., “ Crypt. Fr.,” ed. i. 1350, and ed. ii. 750 ; 
Karst., “ Fung. Fenn.,” 845. 

On living leaves of Campanula, pat ala. 

Name — JiadSUs, a sunbeam; from growing in radiating 
lines. 

Near Worcester (Mr. Edwin Lees). 

3. Phacidium minutissimum. Awd. 

Hypophyllous, gregarious, minute, innate, round or 
angular, 'ibrown, soon splitting from the centre into 3 to 
4 lacinim, exposing the whitish hymenium ; asci minute, 
clavate ; sporidia 8, elliptic, 7 xV; paraphyj?es Aliform, 
scarce. 

Phacidium minutissimum — Awd. in Rabh., “Fung. 
Eur.,” 228 ; Fckl., “ Symb. Myco.,” p. 263 ; Cooke, 
“Handbk. ” No. 2207; Saec.*“Mieh.,” vol. ii. p. 537; Fresen., 
“ Beitr.” t. viii. f. 17-19; Gill., “Champ.,” p. 167, c. i.. 

Exs. — Iiabli., “ Fung. Eur. 228 ; Fckl., “ F! Rh.” 1098. 

About 100 to 150 fi broad. 

On # oak-leaves. 

Name — Minutus, minute ; very minute. 

Shere ! (Dr. Capron). 

4. Phacidium Vaccimi. Fries. 

Erumpent, minute, convex, shining, rugose, splitting 
into 4 laciniai ; hymenium sooty black ; asci broadly 
clavate ; sporidia 8, oblong-elliptic, 10 x Iju ; paraphyses 
filiform, slender. 

Spermogorfia : spermatia simple, cylindrical, straight 
obtuse, 10 — 13 x 2 — 2*5ju. 



$90 


BRITISH DISCOMYCETES. 


Phacidium Vaccinii — Fries, “Sys. Myco.,” ii. p. 575; 
Berk., “ Eng. Flo. v. p. 292 ; Cooke, “ Handbk.,” 2264 ; 
Fckl., “ Syinb. Myco.,” p. 261 ; Gill., “ Champ./’ p. 170, 
Xyloma ermnpens — Fries, “ Obs.,” i. p. 202. 

Exs.— Fries, “ Scl. Suec.,” 289 ; Fckl., “ F. Rh.” 1029. 

On leaves of Vaccimum Vitis Idem.. 

Name — Vaccinium, the generic name of the plant on 
which it grows. 

Near Berwick (Dr. Johnston). Stiperstones, Salop ! 

5. Phacidium simulation. B. and Br. 

Erumpent, linear, cup-shaped, margin irregular ; 
hymenium linear, red-brown ; asci cylindraceo-clavate, 
sporidia 8, obovate, 2-guttulate, 10 x 4*5/x; paraphyses 
filiform, enlarged at the apices. 

Phacidium simulatum — B. and Br., in “Ann. Nat 
Hist.,” No. 967, t. 16, f. 20 ; Oobke, “ Handbk. ,” No. 227:1. 

On dead stems of Clinopodium . 

Name — Simulo, to counterfeit ; resembling another. 

Langridge, Somerset ! (Mr. C. E. Broome). 

n 

6. Phacidium II ids. Lib. 

Subinnate, convex, black, dehiscing into 3 to 5 laciniie, 
hymenium whitish ; asci clavat.e ; sporidia 8, narrowly 
elliptic, 2-guttulate, 10 x 3*5// . paraphyses filiform, stout. 

f Stylospores : stroma containing 3 to 5 cells, orbicular, 
plane, black, shining, penetrating the matrix, splitting 
into 3 to 5 laciniie; stylospores cylindrical, straight, 
i3 x 2/i. 

Phacidium I lids — Lib., Exs. No. 64; Fresen., “Beitr.,” 
t. 8, f. 17-21 ; Tul., “Select. Fung. Carp.,” iii. p. 138, t. 15, 
f. 1-8 ; Cooke, “ Hatidbk,” 2272 ; Gill., “ Champ.,’' p. 166. 
Phacidium rriUltivalvi — Fries, “Sys. Myco.,” ii. p. 576; 
Sphccria bifrons — Sow., t. 316. 

Stylosporous stage : Ceuthospora phacidioides — Grev., 
t. 253 ; Berk., “ Eng. Flo.,” v. p. 283. Cytispora foliicola 
— Lib., exs. No. 64. 

Exs. — Moug. and Nest., 560 ; Desm., N6. 1626 ; Cooke, 
“ F ung. Brit.,” ed. ii. 450. 
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On dead holly-leaves. 

Name — Ilex , holly ; growing on holly. 

Common ! • 

B. SPOItIDIA FUSIFORM OR SUBFUSIFORM. 

7. Phaculium Catthae. Phil. 

Hypophyllous, congregated or confident on brown 
spots, innate, then erumpent ; hymenium plajio or convex, 
brownish or cinereous ; asci broadly clavate ; sporidia 8, 
oblong -fusiform or subclavate, 2-guttulate, 15 — 20 x 5 
— 7/ J; paraphyses filiform, occasionally forked at the 
apices. 

Phacidiwai Caltfoe — Phil, in “ Grevillea,” viii. p. 103. 

On decaying leaves of Caltha palustns. Autumn. 

About h to | of a. line broad. Tlie epidermis of the 
leaf forms an indistinct margin, or altogether disappears, 
leaving the disc exposed* 

Name — Caltha , the generic name of the plant on 
which it* grows. 

Scotland S (Rev. J. Stevenson). Ruyton-of-the-Eleven- 
Towns, Salop ! 

8. Phacidhim A rctostaphyli. Karst. 

Subgregarious, innate, then erumpent, splitting the 
epidermis into about live equal, acute, spreading lacinim ; 
hymenium convex, pale brown, when dry black ; asci 
clavate ; sporidia 8, elongate-fusiform or oblong-fusiform, 
straight or curved, with two large gutter, 1 8 — 22 X 4 — 5/* ; 
paraphyses filiform, coherent, becoming* brown at the 
apices. , 

Phaddium Ardostaphyll — Karst., “Symb.” p. 250. 
Proi'wlin phaeidioides — Fl ies, “ Surama Vcg. Scan.,” 
p. 372. Stictis phaciilioide $ — Fries, “£ys. Myco.” ii. 
p. 198 ; Berk., “ Ann. Nat. Hist.,” 1G2 ; Cooke, “ Handbk.,” 
2231. Spluvria arbuti — Sow., t. 370, f. 6. Trochila 
phacidioides — Karst., “ Myco. Fenn.” p. 249. 

Exs. — Fries, “ Scl. Suec.,” 297 ; Karst., “Fung. Fenn. ” 
843. 

On leases of Arctostaphylos Uva-Ursa , 
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Name — From the plant on which it grows. 

Lubcroy, Sutherlandshire (Mr. C. Babington). 

9. Phacidium abietinum. Schmidt. 

Erumpent, subrotund, convex, then depressed, black, 
splitting into 3 to 4 obtuse lacinim ; hymeniuni cinereous ; 
asci cylindraeeo-clavate ; sporidia 8, oblong- fusiform, 
10 — 14 X 4*5yu ; paraphyses liliform, slender. 

Phacidium abietinum — Set mid t in “ Myco. Heft./’ i. 
p. 35; Fries, “ Sys. Myco./’ ii. p. 570; Fckl., “ Symb. 
Myco./’ p. 262 ; Cooke, “Ilandbk.,” No. 2208; Will., 
“ Champ./’ p. 165. 

Exs. — Roumg., “ Fung. Gal./’ 659. 

On fallen leaves of Scotch pine. 

Orbicular, \ a line broad. 

Name — Abies, the generic name of the tree on which 
it was first found. * 

Scotland (A. Jerdon). Carlisle (Dr. Carlyle). 

10. Phacidium striatum . Phil, and Plow. 

Scattered, orbicular, rugose-striate, splitting into 5 to 
6 laciniai $ hymenium fuliginous ; asci clavate, attenuated 
towards the summit; sporidia 8, lanceolate, simple or 
1 -septate, 25 — 30 X 2 — 4 p ; paraphyses filiform, curved 
at the apices, numerous. (Pla£e XII. fig. 76.) 

Phacidium striatum — Phil, and Plow, in “ Grevillea,” 
xiii: p. 75. % 

On dead stems of Rnhus. 

About £ a line broad; resembling externally P. 
rugosum , Fries, but with totally different sporidia.' 

Name — Stria, a furrow ; marked with lines. 

Dinmore, Herefordshire ! (Mr. C. B. Plowright).* 

C. SPORIDIA FILIFORM OR SUBFILIFORM. 

11. Phacidium Pini. (A. and S.) 

Scattered or crowded, erumpent, subrotund, hemi- 
spherical, depressed, at first closed, shining, black, at 
length splitting into obtuse laciniae ; hyinenium pale 
fuliginous; asci cylindraceo-clavate ; sporidia* 8, filiform, 
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acute at the ends, 5 to 9 pseudo-septate, 80 X 4/x ; para- 
physes filiform, simple, clavate at the apices, adherent. 

Spennogomajntermixed with the above, punctiform, 
black, acutely umbonate; cavity simple, sinuose, narrow ; 
spermatia filiform, slightly bent, about 10 X 1/*. 

Xyloma Pint — A. and S., Consp.,” p. GO, t. 5, f. 8. 
Phacidium Pint — Fries, “ Sys. Myco.,” fi. p. 573 ; " Eng. 
Flo.,” v. p. 292 ; Curr., " Linn. Trans.,” xxiv. t. 25, f. 3G ; 
Cooke, " Handbk.” No. &262 ; Tub, " Select. Fung, Carp.,” 
iii. p. 130; Fckl., " Symb. Myco.,” p. 203, t. iv. f. 31. 
PhdLcidium valval turn — Schmidt, “ Myco. 11 eft.,” i. p. 30, 
t. 2, f. 11. Coccomyces Pini — Karst., " Myco. Fenn.,” 
p. 254. 

Kxs. — Fries, "Scl. Suec.,” G2 ; Fckl., 1095; Roumg., 
“ Fung. Gal.,” 12G8. 

On bark of Pin us sylvcstris. 

Name — Pinus , the generic name of the tree on which 
it grows. 

Common ! 

12. Phacidium dentatum . Schmidt. 

Orbicular or subquadrate, plane, depressed in the 
centre, shining, black, seated on pallid spots, at length 
splitting into 4 or 5 acute lacinue; hymenium dirty- 
yellow, somewhat livid; asci cylindraceo-clavate ; 
sporidia 8, filiform, 80 X 2‘5ju; paraphyses filiform. 

Phacidium dentatum — Schmidt, "Myco. Heft.*” i. 
147; Fries, "Sys. Myco.” p.*5f7; Berk., " Eng. Flo. ” v. 
p. 292 ; Fckl., “ Symb. Myco, ” p. 2G1 ; Corda, “ Icon.” 
iii. f. $1 ; Tul., "Select. Fung. Carp.,” iii. p. 132$ Cooke, 
"Handbk.,” No. 22GG ; Gill., “ Champ.,” p. 1G6, c. i. 

E:is. — Moug. and Nest., No. 561*; Schmidt, No. 206 ; 
Fckl., “ F. Rh.,” No. 1090 ; Ayres, •No. 71 f Berk., No. 93 ; 
Cooke, " Fung. Brit.,” 458, ed. ii. 449 ; Roumg., “ Fung. 
Gal.,” 68 ; Rav, " Fung. Am.,” 318. 

On fallen oak-leaves. 

About | of a lino broad. 

Name — Dms } a tooth ; toothed. 

CommoA 1 
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13. Phacidium Rtibi . Fries. 

Innate, roundish, hemispherical or pjane, rugulose, 
black ; splitting into obtuse, unequal lacinise ; disc 
whitish ; paraphyses curved at the tips; sporidia linear, 
rounded at the ends with 6 to 8 nuclei. 

Phacidium *Rubi — Fries, “ Sys. Myco.,” ii; p. 578 ; 
B. and Br. ; “ Ann. Nat. Hist.,” No. 580 ; Cooke, “ Handbk. ” 
No. 2274. * 

Exs. — Fries, “ Scl. Suec.,” No. 56 ; Rabh., “ Fung, 
Eur. ,” No. 1028. 

On dead bramble-stems. Fries says “ on leaves of 
Rub us ldceu8.” Gregarious, generally «confluent, form 
and size variable, 1 to 2 lines broad, when fresh shining, 
when dry opaque. 

“The asci, paraphyses, and spori'dia are just the same 
as in P. coronation” (B. and Br«, l. c.). 

Twycross, Warwickshire (Rev. A. Bloxam). 

14. Phacidium coronation. Fries 

Gregarious, often confluent, innate-emergent, orbicular, 
hemisphefical-depressed, at first closed, when moist 
tumid, convex, smooth, shining, black, when dry collapsed, 
rugose, often uinbonate, at length splitting into 5 to 
10 acute, nearly equal lacinitu; hymenium pallid, livid, 
or yellowish ; asci cylindraceo-clavate, attenuated at 
the summit; sporidia 8, fusoidco-tiliform, straight or 
curved, pseudo-multiseptatG, 45 — 70 X 2 — 3/u ; paraphyses 
numerous, filiform, simple, adherent, tiexuous or circinate 
L at the apices. 

Sperm ogonia intermixed with the above, punctiform, 
globose-depressed, unilocular, filled with spewnatia, 
which are elongated, straight, colourless, about 65/z long. 

Phacidium coronation — Fries, “Obs.” i. p. 167 ; in 
“ Vet. Ac. Handl.,” 1819, p. 108 ; “ Sys. Myco.,” ii. p. 577 ; 
“Summa Veg. Scan.,” p. 370; Berk., “Eng. Flo.,” v. 
p. 292; Ditm. in Sturm., “Flo.,” pt. iii. (1817), p. 127, 
t. lxiii. ; Grev., t. 52 ; Berk., “ Mag. Zool. and Bot.,” vol. i. 
No. 58, t. 15, f. 5 ; Corda, “Icon.,” iii. p. 31, ‘t. 5, f. 81 ; 
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Curr, “ Trans. Linn. Soc," vol. xxiv. (1863), p. 155, t. xxv. 
f. 7; Tul., “ Select. Fang. Carp," iii. p. 134; Cooke, 
“Handbk,” No* 2265; Karst, “ Mye&. Fenn," p. 256; 
Fckl, “ Symb. Myco,” p. 261. Pezisa viridis — Bolt, 1 09. 

Exs. — Fries, 163 ; Selim, 82 ; Moug. and Nest, 559 ; 
Desm, “Crypt. Gal,” fasc. 12* No. 570; Rabh, “Herb. 
Myco," 716; Rabh, “Fung. Eur,” 652*; Cooke, “ Fung. 
Brit,” 457 ; Fckl, “ F. Rh,” 1096 ; Karst, ".Fung. Fenn," 
340; Phil, "Ely. Brit?” 201; Winter, “Fungi Eur," 
2645. 

On fallen leaves of oak, poplar, willow, etc. 

About A to 1 line broad. 

Name — Corthia, a crown ; crowned with a ring of 
laciniae. 

Common ! . 

15. Phacidium lept/ideum. Fries. 

Somewhat innate, depressed, plane, black, splitting 
into several acute lacinuu ; hymenium straw-coloured ; 
sporidia 8, filiform, curved, hyaline, 86 x 3 — 4 ji. 

Phacidium leptideum — Fries, “ Sys. Myco,” ii. p. 
576 ; and “ Summa Vcg. Scan," p. 370 ; B. and*Br., " Ann. 
Nat. Hist," No. 1830 ; “ Grevillea,” viii. p. 9. Phacidium 
quadra turn — Schmidt, “Myco. Heft,” p. 32; Wallr., 
“Flo. Germ," ii. p. 415. *Goccom yces qua drains — Karst., 
“ Myco. Fenn,” p. 255. 

Exs. — Karst, “ Fung. Fenn,” 848; Rolling, “ fNmg. 
Gal,” 543. 

Qn stems of Vaccinium myrtillns. 

Cups J to 1 line broad ; asci cylindraceo-clavate* 
attenuated at the apices, 50 x 16/x; sporidia 60 — 90 x 2 5^ 
(Kartt, l.c .) . • 

Name — At7rror, fine, ctS og, a^pearande ; a fine species. 
Scotland. 

16. Phacidiam repandum . Fries. 

Gregarious, innate, subrotund, pallid-green, at length 
black, splitting into unequal, obtuse lacinife ; hyme- 
nium dingy-brown ; asci cylindraceo-clavate ; sporidia 8, 
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acicular, straight or very slightly bent, 11 — 12 X 3 fi \ 
paraphyses filiform. 

Phacidium rcpaadam — Fries in "Vet. Ac. Handl.,” 
1819, p. 108 ; “ Sys. Myco.” ii. p. 578 ; “ Eng. Flo.” v. p. 
293 ; Berk., “ Outl,” 379 ; Cooke. “ Hamlbk. ” No. 2269 ; 
Gill., “ Champ. ,” p. 169. Xyloma herbamm — A. and S., 
“Consp.,” p. 65, t. 14, f. 6. Leptotrochila repandam — 
Karst., "Myco. Fenn.,” p. 246. 

Exs. — Desm., "Crypt. Fr.,” ed. ii. 1640; Cooke, 
"Fung. Brit.” 283; Rehni, “ Asco.,” 321; Roupig., 
“ Fung. Gal.” 835. 

On stems and leaves of various plants. 

Name — Repandus , bowed ; the lacinue bent back. 
Common ! 

Rejected SperA.es . 

Phacidium carhonaceum , Fries, is Diseella car- 
bonacea (Fries) — B. and Br., vide “ Ann. Nat. Hist.,” No, 
426, t. xii. f. 8. 


Genus II. — Trochila. Fries, “ Simima Veg. Scan.,” 
p. 367. 

Receptacle innate, at first closed, covered by the 
epidermis, membranaceous, subcoriaceous, erumpcnt, then 
splitting at the top irregularly. (Plate XII. fig. 77.) 

Name — a h<Jll6w running round the base 
of a column; raised in the centre, surrounded by a 
« depression, 

1. Trochila craterinm . Fries. 

Hypophyllotfs, scattered, blackish, at length deeply 
collapsed ; asci cylindrical ; sporidia very shortly oval, 
almost round, sometimes with a large gutta, 7*5/x long. 
Pycnidia : Stylos pOres minute, subglobose. (Plate 

XII. fig. 77.) . 

Trochila craterinm — Fries, “ Summa V*eg. Sean.,” p. 
367 ; Berk., “ Outl.,” 381 ; FckL, “ Symb. Myco.” p. 277 ; 
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Cooke, “ Handbk./’ No. 231 G ; Tul., “ Select, Fung. Carp./' 
ii. p. 180. Bphwria crater inm- — “Eng. Flo./’ v. p. 277. 
Crypt owphceria punctiformis, var. [i. Hederce — Grev., 
“ Flo. Edin. p. 362 ; Pers., “ Syn. Fung./’ p. 90. 

Pycnidia : Myxosporium paradoxvm — Do Not., 
“Micro. Ital.” Doc. ii. f. 10. * B. and JBr., “Ann. Nat. 
Hist./' No. 439. Clueonpo ritrm Nolarisii — Mont., “ Ann. 
Sc. Nat,” 1849, xii. 296; Fckl., “Symb. Myco./’ p. 277 ; 
Rohm, “ A sco./* 719. 

Exs. — Fckl., “F. Rh.,” 1113 and 1649; Baxt., 29; 
Ayscs, 65; Moug. and Nest., 986; Rabh., “Fung. Eur.” 
527 and 1720; Cooke, “Fung. Brit./’ 180, ed. ii. 294; 
Roumg., “StirpSs,” 169. 

On dead ivy leaves. 

Name — Cratcra, a cup or goblet; from its supposed 
resemblance to a cup. 

Common ! 


f 2. Trochila Buxi. Capron. 

Hypopbyllous, blackish, emspitose or scattered, split- 
ting into minute unequal laciniao ; sporidia* oval, elon- 
gated, 10 — 12 fi (E. Capron). 

Trochila Buxi — Capron in Cooke's “ Handbk.,” No. 
2315. 

On box-leaves. 

Sporidia larger than in T. crccterium. 

Name — Buxm , the generic name of the* box-tree, on 
which it grows. 

Shere (Dr. Capron). 

3. Trochila La uro-cerasi. (Desm.) 

Hypophyllous, orbicular, punctiform, hollow when 
collapsed, at length black, splitting into three acute 
laciniai ; asci cylindrical or cylindraceo-clavate ; sporidia 
8, oblong, rounded at the ends, 8 — 12 X 5/i. 

Phacidium Lauro-cerasi — Desm., “ Crypt. Fr./’ exs., 
188; Berk., “Eng. Flo./’ v. p. 293; Fries, “ Elench.,” ii. 
p. 136 ; Gill.,** Champ.,” p. 166, c.i. Trochila Lauro-cerasi 
— Fries, “T3umma Veg. Scan.," p. 367 ; Berk., “ Outl.” 
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3S1 ; Fckl., “ Symb. Myco. p. 277 ; Cooke, “ Handbk.,” 
No. 2314 ; Tul., “ Select. Fung. Carp.,” p. 181 ; Sacc., 
“ Mich. vi. p. 83. s , * 

Exs. — Desm., “Crypt. Fr.,” 188; Moug. and Nest., 
985; Ayres, No. 72; Berk., 45; Cooke, “Fung. Brit.,” 
179, ed. ii. 295 ; Fckl., “F. Rh.” 1112 ; Rounig., “Fung. 
Gal.,” 67 and 266; Sacc., “Mich.” vi. p. 83; Winter, 
“ Fungi Eur.,” 2739 ; Rehm, “ Asco.,” 622. 

On fallen laurel-leaves. 

Disc yellowish when moist. 

Name — The specific name of laurel ( Cerams Lav/ro- 
cerasus) on which it grows. 

Common ! 


Genus III. — Stegia. Fries. 

Peritliecia orbicular, splitting horizontally; operculum 
deciduous (Berk.). (Plate XII. fig. 78.) 1 

Name — -otIjm, to cover ; the hymenium being covered 
by the perithecium. 

Stegia ilicis. Fries. 

Innate, operculum nearly plane, falling off, surrounded 
by a ring-like, whitish margin; asci linear; sporidia 
oblong, 12 x 4 g. (Plate XII. fig. 78.) 

Stegia ilicis — Fries, “ Elcnch.” ii. p. 112; Cooke, 
“ Handbk.,” No. 2313; G ill., Champ.,” p. 172. Euntegia 
ilicis — “Eng. Flo.,” v. p. 280; Fckl., “Symb. Myco.,” 
p. 264. Sphcer. concava — Sow., t. 317. Xyloma concava 
— Grev., “ Flo. Edin.,” p. 368. 

Exs. — Fries, “Scl. Suec.” No. 417; Moug. and Nest., 
No. 82; Baxt., 'No. 77 f Fckl., “F. Rh.” 1589; Cooke, 
“Fung. Brit.” No. 178, ed. ii. No. 293; Klotzsch, 431; 
Rabh., “Fung. Eur.,” No. 463. 

On holly-leaves. 

Name — Ilex , the generic name of the tree on which 
it grows. 

Common I 
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Order IX> — GYMNOASCEJ2. Sadebeek. 

Without a receptacle, or an indication of one only in 
the more highly developed genera; asci either single or 
in little tufts, arising from widely creeping hyptne; or 
more or less closely crowded together into hymenia; 
or, lastly, arising from the terminal branches of copiously 
ramifying hyphaj in pellets, which are covered with a 
lax mycelial veil. 

Name — yvfivoQ, naked, a<ricoc, a leather bottle; here 


Genus I. — Ascomyces. Mont, et Desm., “ Ann. Sc. Nat.,” 
ser. 3, voi. xi. p. 345 (1849) 

Parasitic on living plants; asci not seated on a proper 
receptacle, but on the cuticle of the host-plant, closely 
pressed together in little tufts or extended layers, arising 
from the mycelium, which ramifies between the epi- 
dermal cells and the cuticle. Their effect is to cause the 
injured parts to change colour, to swell into blisters, and 
become much enlarged. The asci are very small, 
cylindrical, clavate, or subpyriform, and contain 8 (or 
more?) sporidia. (Plate XII. fig. 79.) 

Name — u<tk6c, ascus, fxm cveva fungus; iungi consisting 
of asci only. 

Arrangement of the Species. 

a. Perennial mycelium spreading through the 
. intercellular spaces of the j'oung 

shoots in spring. „ 

(a) Asci furnished with a stem-cell . . species 1-3 

(b) Asci not lurnished with a stem-cell „ 4 


* Professor Sadebeek has contributed a revision of this order to Dr. 
Winter s new edition of ltabonhorst’s “ Cry ptogamin- Flora von Deutsch- 
land, ” the arrangement of which is followed here "as regards the genus 
Ascomyces. order is not included in the Dticomycetes in the work 

quoted. 
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B. The mycelium spreading only between the 
epidermal cull9 ami the cuticle of the 
young shoots. 

(a) Asci furnished with a stem-cell . . species 5-7 


C. Species the position of which is at prcseut 

uncertain „ 8,9 

Key to the Species. 

On trees 1 

On herbaceous plants. . .. .. . . ..2 

fOn leaves of f Alnus ghtlinosu a : aporid^a 8 . . . . Tosquinetii. 

On female catkins of Abtus gluliuosm: eporidia 
more than 8 . . . . . . . . . . . . Aim. 

On leaves of Juglans regia . . . . . . . . Juglnndis. \ 

On branches and leaves of Brtula alba . . . . turgidut . 

, On leaves of Pyrus communis , Crataegus Oxycanttya , 

‘ and C. monagynea bullatuB. 

On young fruit of Primus dome&lica , P. Padus, and 
P. spinosa . . . . . . . . . . . . Pruni . 

On leaves and branches of Primus atium , P. 

Cera ms, P. domesiica , P. Chamacerasus , and 
^ Persian vulgaris, P. amygdalus „ aud'/\ communis deformans. 

0 fOn Potentilhi Tormenlilla . . PotrntHLx. 

"*• \On Trientalis Kuropxa . . . . . . . . Trientaltu. 


A. PERENNIAL MYCELIUM SPREADING THROUGH THE IN- 
TERCELLULAR SPACES OF THE YOUNG SHOOTS OF THE 
INFECTED PLANT IN SPRING. 

(a) Asci furnished with a stem-cell. 

< 

1. A seamy ces Pruni. (Tul.) 

dn unripe fruit of Primus domcstica , spinosa , and 
Padus, deforming them ; atstfl oblong-clavate, rounded or 
truncate at thb summit; eporidia 8, broadly elliptic, 
<p,bout 0x4 fi. 

Taphrina Pruni — Tul. in “Ann. Sc. Nat.,” ser. 5, 
vol. y. p. 129; Johanson, “Yet. Ac. Handl.” arg. 42, 
p. 32. Exoaftcitii Prv/niL— Fckl., “Symb. Myco.” p. 252; 
Sadebeck in Rabh., “ Krypt. Flo.,” p. 5, fig. 3. Ascomyces 
Pruni — B. and Br., “Ann. Nat. Hist.,” No. 1629; “Gre- 
villea,” v. p. 02. 

Exs. — Fckl., "F. Rh.,” 1081; Kunze, “Fung. Sel.,” 
167; Rabb., “Fung, Eur.,” 1167; Rehm, ‘*Asco.” 130; 
Thum., “ Fung. Aus.,” 504 ; Thum., “ Mycoth. Dniv.,” 976. 
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On fruit of Prunus Padm, P. domestica, and P. 
spinosa . J une. 

Name — FrcJrmthe host plant. 

Bishop’s Castle, Salop ! Sibbertoft (Rev. M. J. 
Berkeley). 

2. Ascomyces deformans. Bbrk, 

Hypophyllous, rendering the matrix here and there 
bullate, sprinkled with* a white powder; asci short, 
cylindrical; sporidia elliptic, hyaline, 7 X fyu. 

Ascomyces deformans — Berk, in “ Oiitl.,” *376, t. i. 
f. 9, A, n ; and “ Crypt. But.,” p. 284 ; Cooke, “ Handbk.;” 
No. 2283. # 

Exoascus deformans — Fckl., “Symb. Myco.,” p. 252; 
Sadebeck in Rabli.,* “Crypt. Flo.,” p. 6. Taphrina 
deformans — Till., “Ann. Sc. Nat.,” ser. 5, vol. v. p. 129. 
Exoascus Wiesneri — ltathey, “Oest. Bot. Zeit.,” 1880, 
No. 7. 

Exs.-^Fckl, “ F. Rh,” 2063 and 2275 ; Kunze, “ Fung. 
Sel.,” 168, 274; Winter, “Fungi Eur.,” 2035: Rehm, 
“Asco.,” 370. 

On living leaves of peach. June. 

Sadebeck says ( l . <\) that this species produces the 
“witches’ besoms” on Primus Avium , P. Cerasus , P. 
domestica , and P. Chamvecerasus ; also the so-called 
“curl” disease of Persica vulgaris , P. Amygdalus, f ind 
P. communis . Asci 42 to 50 n long, 5 to 7 g broad ; the 
stem-cell 16 jx or more high, 5;*, but mostly only 1*5 to 2 y, 
broad. # Notwithstanding their pointed lower ends, the 
stem-cells do not force themselves between the epidermal 
cells, but are seated on them. 

Natne — Deformo , to deform. 

3. Ascomyces bullatus. B. and Br. 

Tufts punctiform, at length confluent, at first covered 
by the epidermis, which it raises in blisters ; asci clavate ; 
sporidia 8, ovate or elliptic, subgelatinoug, hyaline. 

Ascomyces 9 bullatus — B. and Br. in Berk., “Outl.,” 
p. 376; “Crypt. Bot.,” p. 284; Cooke, “Handbk.,” 
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No. 2232; Gill., “ Champ./’ p. 201, Oidium bullatum 
— B. and Rr., ‘STour. Hort. Soc.,” ix. p. 51, with 
fig. Taphrina bullata — Tul., “Ann. Sc: Nat.,” ser. 5, 
vol. v. p. 127.; Johanson, “Vet. Ac. Hand!” 42, p. 33. 
Exoascus bullatus — Fckl, “ Symb. Myco.,” nacht. ii. p. 49 ; 
Sadebeck, l. c. . 

Exs, — Fckl., “F. Rh.” 2551; Thum., “Fung. Aus.,” 
972 and 1050. 

On living pear-leaves. It hlso occurs on Cratcegus 
Oxycanthm, and C. monogyna. April and May. 

The asci are 30 — 37 x 8 jut ; the sporidia 4 5/x (Sade- 
beck, l. c.). Asci 15 — 25 x 10 /lc (Cooke, l. c.). 

Name — Bullata , a blister ; blistered* 

Shrewsbury I 

(6) Asci not furnished with a stem-cell. 

4. Ascomyces PotentiUce. (Farlow.) 

Decolorizing (to pale yellow-green) the branches and 
leaves, rendering the branches several times thicker than 
their natural size ; asci clavate, rounded or truncate at 
the summit, attenuated below into a slender, non-septate 
stem, continuous with the mycelium, which spreads 
through the intercellular spaces of the epidermis ; sporidia 
8, oblong-elliptic, 5 — 8 X 4^. • 

JPxoascus dxfocmans, var. Potcntillce — Farlow, “ Proc. 
Am. Ac. A. and S.,” xviii. (1883), p. 84. Taphrina 
Tormentillce— Rost., “ B5t? Tid.,” ser. 3, vol. iv. (1884-- 
1885), p. 239; Johanson, i'Vet. Ac. Handl.,” 42 (1885), 
p. 29, t/l,f. 2. 

On Potentilla Tormentilla , Scop. 

The asci in the* Scottish specimen are truncate or 
rounded at the summit, and attenuated downwards more 
or less equally to a slender stem-like base, arising 
directly from the branching hyphse beneath the cuticle, 
30 to 50 y high, 7 to 9/z in the broadest part, and 2y in 
the narrowest part. The sporidia are confined to the 
broad upper half of the ascus, elliptic, an A (as I measure 
them) 4 — 5 X 2 — 2*5/u. 
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Craigiebuckler Wood, Aberdeen! (Dr. James W. H. 
Trail). 

B. THE MYCELIUM SPREADING ONLY BETWEEN THE 
EPIDERMAL CELLS AND THE CUTICLE. 

(a) Asci furnished with a stem-cell. 

5. Ascomyce# Tosquinetii . W*$t. 

Producing blisters oil the upper surface of the leaves ; 
asci # cylindrical or eylindraceo-clavate, round at the sum- 
mit/ truncate at the base ; sporidia 8, spherical, 4 — 5 fx 
broad. 

Ascomyces Tfbsqnineiii — West in “ Bull. l’Acad. Belg.,"” 
ser. 2, vol. xi. p. 655 ; Phil, and Plow , “ Greviliea,” vi. p. 
25; Gill., “ Champ.,” -p. 201. Exoascus Alai — I)e Bary 
in Fckl., “Symb. Myco.,” p. 252. Taphri/na alnitorqua 
— Tul., “Ann. Sc. Nat.,”*ser. 5, vol. 5, p. 180. Exoascus 
Tosquinetii — Sacc., “ Mich./’ iv. p. 488. 

Exs.-t-Fckl., “F. Eh.,” 2270; Rehms “Asco.,” 217; 
Phil., “ Elv. Brit.” 150; Itabh, “Fung. Bur.,” 1837; 
Thum., “ Fung. Aus.,” 183 ; and “ Mycoth. Uniy. ” 81. 

On living leaves of Alnus glut iuosus. July and 
August. 

Name — After M. Tosquinet. 

0. Ascomyces A Ini. B. and Br. 

Deforming the inflorescence ; sporidia numerous in 
each ascus. 

Ascomyces Alni — B. and •Br., “Ann. Nat. Hist./' No. 
1628 ; “ Greviliea,” v. p. 62 ; not Exoascus Alai — Do 
Bary. Exoascus alnitorqua , form Alni incancc — Kuhn 
in Itabh., “Fung. Eur.,” No. 1010. Ascomypes Tosquinetii 
(West) — Kunze, “Fung. Sel.,” 30$. Exoaseus Alni , De 
Bary, form strobilina — Thum. in Rehm’s “ Asco.,” 518. 

Exs. — Itabh., “Fung. Eur,,” 1616; Kunze, “Fung. Sel.,” 
369; Rehm, “Asco.,” 518. 

On female catkins of Alnus glutinosm. 

Differs froift other species in the asci containing more 
numerous sporidia, which are only 0002 to *0003^ inch 
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(5 to 7*6 ft) long, whereas in A. bulletins they are 0004 
inch (10/*) (B. and Br., 1. c .). 

Name — From the name of the host plant. 

Dr. Masters. 

7. A'scomyccs turgidus. (Sadeb.) • 

Producing “ nests,” or “ witches’ besoms,” on birch, 
developing the asci in spring aild summer on the under 
side of the leaves, on which the leaves at first curl up 
sinuously, lose the fresh green colouring of the healthy 
leaf, and on the breaking forth of the asci appear to be 
covered on tli cylinder side with a greyish-white hoariness. 
The asci are 46 — 50/* long, and about 15/* broad : they 
have a stem-cell 16 — 17/* high, and 15/* broad; they, 
however, diminish conically downwards and penetrate 
between the epidermal cells. Tiie sporidia are 8 — 4/* in 
diameter. 

Exoascus turgidus — Sadeb. in llab., “ Cry^>t. Flo./’ 
vol. vi p. 8. 

On B§hda alba , botli on the large trees and small 
ones. From the end of May to the middle of August. 

The occurrence of “witches’ besoms ” are by no means 
uncommon on birch in this country, and if they are pro- 
duced by this fungus, as Professor Sadebeck asserts, the 
species must be recorded here. 

C. SPECIES *THE POSITION OF WHICH IS AT PRESENT 
UNCERTAIN. 

8. Ascoynyces Juglandis. Berk. 

Hypophyllous, effused, snow-white on the nerves of 
the leaves ; sporidia ovoid, hyaline. 

Ascomyces Juglandis — Berk., “ Outl.,” p. 876 ; Cooke, 
“ Handbk.,” No. 2285. Gymv osporium leucosporum — 
Mont., “ Syll.,” p. 890. 

On walnut-leaves, Juglandis regia . 

Name— From the tree on which it grows. 
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9. Ascomyees Trientalis . Berk. 

Spots orbicular or irregular, arising from a reddish 
stratum. 

Ascomyees Trientalis — Berk, in Cooke’s “ Handbk. 
No. 2234. 

On Trientalis Europcea. 

Name — From the host plant. 

I am informed on very competent authority that 
nothing but Tubercinm trientalis is now to be found on 
Mr. JBerkeleys original specimens, but this is no sufficient 
reason for suppressing the species, seeing with what diffi- 
culty specimens^ are preserved. 
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[By a, provoking oversight, the following specieB and notes have 
been omitted.] 

Mollisia (Nipt era) Curreiana (nov. sp.). 

Disc very dark bluish-grey, almost black, margined, 
round or irregular, not a line wide ; exeipulum composed 
of small, distinctly outlined cells ; sporidia c(Jourless, 
narrowly turbinate, elliptic or curved, 8 — 10 X 2/i. 

Patellarta palustris — Currey in “ Linn. Trans.,” xxiv. 
p. 155, t. 25; B. and Br., w Ann. Nat. Hist.,” No. 1080; 
Cooke, “ Handbk,” No. 2173. 

On dead rushes in water. 

Cups | of a line broad; hymenium plane, margin 
distinct; asci cylindraceo-clavate, about 55/u long by 5/4 
broad. In the original specimen the cups are seated on 
a sooty-black space having ftie appearance of a tapesiuin. 
They much resemble Mollisia palustris (Rob.) in size, 
rcolour, and consistence. [It should stand next to M. 
ep , ithallina } p. 173.] 

Paul’s Cray ! (Mr. ‘Frederick Currey). 

Lachnea ( Scutellinia ) setosa. (Nees.) 

Gregarious, sessile, concave, orange-colour; clothed 
externally with long, erect, brown hairs ; asci cylindrical ; 
sporidia 8, narrowly elliptic, smooth, 20 x lO/t; para- 
physes filiform, subclavate at the apices. 

Peziza setosa — Nees, "Sys.,” p. 260, f. 575; Fries, 
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44 Sys. Myco. ii. p. 87 ; Weinm., p. 439 (?); Crouan, 44 Fla 
Fin.,” p. 52 ; Cooke, 44 Grevillea,” iii. fig. 220 ; 44 Mycogr./* 
fig. 133. Hv/mwrjfl, setosa — Fckl., 44 Symb. Myco.,” p. 321. 

Exs.— Phil., 44 Elv. Brit.,” No. 161. 

On rotten trunks. Autumn. 

Cups 2 \ lines broad ; marginal hairs 400 to 500ju long, 
attenuated upwards, septate, brown. [It should stand 
next to X. scutelLata , on page 222.] 

Name — Seta, a bristle or hair. 

Downton, Salop ! 

Lachnella flammea. (A. and S.) 

Sessile, at first closed, subglobose, then expanded, 
cupulate, hemispherical, bright red ; hymeniura the same 
colour ; flesh firm, * black ; asci cylindraceo-clavate ; 
sporidia 8, oblong, roupded' at the ends, straight or 
slightly bent, becoming pseudo-uniseptate, 10 — 15 x 3 ju ; 
paraphyses filiform. 

Peziza flammea — A. and S. in “Consp.,” p. 319, t. 11, 
f. 7 ; D. C., 44 Flo. Fr.,” p. 24 ; Pers., 44 Myco. Eur.,” p. 252 ; 
Fries, 44 Sys. Myco,” ii. p. 96 ; Karst., <4 Pez. \t Ascob.,” 
p. 19 ; 44 Mon. Pez.,” p. 186 ; 44 Myco. Fenm,” p. 151 ; Nyl., 
44 Pez. Fenn.,” p. 28. 

Exs. — Rabh., 44 Herb. Myco.,” ed. ii. No. 22; Karst., 
44 Fung. Fenn.,” No. 37; # Phil., 44 Elv. Brit.” No. 72; 
Rehm, l4 Asco.,” No. 418. 

On decorticated branches pf fialix anrita . 

Cups about ^ a line broad ; consistency dry and firm ; 
hairs i«ed and granular’. [Its place is next to L. papillaris, 
p. 257.] 

Nsyne — Flammea , a flame ; from the colour. 

Aviemore, N.B. ! (Rev. I)r. Keith). 

Calloria retrum. (Phil, and Plow.) 

Minute, scattered, at first concealed by the epidermis, 
then erumpent, sessile, hemispherical oj oblong, straw- 
coloured, smooth ; asci clavate ; sporidia 8, bi seriate, 
oblong-elliptic, 17 — 19 X 5 jjl\ paraphyses not seen. 
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Peziza (Mollisia) retrusa — Phil, and Plow, in 
“ Grevillea,” iv. p. 122, t. 62, f. 6. 

Exs. — Phil., “Elv. Brit.” No. 12G. 

On larch-leaves. May. 

When dry this is found with difficulty, being con- 
tracted and concealed under a kind of lid formed of the 
ruptured epidermis, but when moist it is sufficiently con- 
spicuous under a pocket-lens. 

Name — Retmsus, hidden. 

Trefriw, North Wales ! 

Position doubtful. 

Peziza Browniana. Blox. 

Cups hemispherical, sessile, horny ; margin paler, 
ciliate ; disc pallid ; sporidia shortly fusiform, hyaline. 

Peziza Browniana — Blox. in B. and Br.’s Notices, 
“ Ann. Nat. Hist.” No. 1072 ; Cooke’s - Handbk,” No. 
2102. 

On dead stems of Epilobinm hirsuturn. Twycross. 

Allied to P. lacustris. The sporidia are ( 00045 in.) 
*011 mm. long. The colour is paler ; and, when perfect, the 
ciliated margin, which consists of delicate, flexuous, more 
or less interwoven hairs, is characteristic (M. J. Berkeley). 

The presence of delicate, flexuous hairs on the margin 
appears to ally this to Lachnella , but it is said to be 
allied to Peziza lacustris , Fries, which has no hairs. 

• c 

Rejected species . 

Peziza ( Tapesia ) Bloxami — B. and Br., “ Anli. Nat. 
Hist.” No. 566 ; Cooke, "Handbk,” No. 2071. 

No asci can be found in this, nor in a specimen found 
by me in North Wales.' 

Peziza ( Dasyscypha ) friabilis — Phil, and Plow, in 
“ Grevillea,” iv. p. 121. 

This turns out to be a very abnormal form of a 
Schmitzomia y which quite misled me. 

Peziza hispidwla, Schrad. — Cooke, u Handbk,” No. 
2044 . 
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So far as British specimens under this name that I 
have seen are concerned, they prove to belong to the 
genus Excip'ula , fries. 

Peziza Sei/rpi — Rabh., “Herb. Myco.,” No. 730; 
Phil., “Elv. Brit.,” No. 183; Cooke, “Fung. Brit.,” 
No. 375. . 

[This should have been given as a synonym under 
Belonidium lacmtre (Fries), p. 149.] 
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Abbreviated , suddenly shortened. 

Acerose, linear and srfarp-pointed, like a needle. 

A cicular , needle-sha ped . 

Acuminate , coming gradually to a point. 

Adherent , sticking together! 

Adnate , attached, adhering by growth. 

Adpi essed, pressed together. 

AEruginous , verdigris-green colour. 

Agglutinate, , glued together. 

Aggregate , crowded together. 

Alutaceous , tan-colour or buff. 

Amethyst , bluish-violet colour. 

Anastomosing, uniting in a network. 

Annulate , ringed. 

Apiculate, terminating in a sharp but short point. 

Apothecinm , the organ of fructification which bears the asci, or 
hymenium, otherwise called the cup or the receptacle. 

Applanate , flattened out or horizontally expanded. 

Areolae , spaces distinctly marked out on a surface; sttnall cells or 
cavities. 

Areolate, covered with arcolre. 

Argillaceous, clay-colour, light hrownfsh ash-culour. 

Articulate, jointed. 

Ascending, attaining a vertical position. 

Asci, celis containing the sporidia ; otherwise called thecae . 

Ascigerous, furnished with asci. 

A sens, singular of Asci. 

Attenuated , tapered, gradually diminished in size. 

Aurantiacus, pale orange-colour. 

Bay> reddish-brown, inclining to chestnut-colour. 

Bi- (from the Laf^n bis, twice), a prefix denoting twice or double ; as 
fci'seriate, jp a double series. 

Biyuttulate , furnished with two guttulse or drops. 
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Bistre , or Bister , blackish- brown. 

Bullate , blistered, rising into convex prominences. 

Byssoid, like fine flax, or cotton wool ; of a finely filamentous structure. 

t 

Ccespitose, growing in tufts, crowded into turf-like patches. 

Campanula te, bell-shaped. 

Capitulum, a little head. 

Carbonaceous black like charcoal, hard and black as if charred. 
Caulicolce, growing on herbaceous stems. 

Cellular-tissue.,' tissue composed of cells. 

Cellulose , furnished with little cells ; in its more restricted meaning it 
indicates the substance of which the cell- wall is composed. 
Celluloso-plicate , folded so as to form small cells. 

Cilia , plural of cilium, an eyelash. 

Ciliated , furnished with cilia, fringed with hairs. 

Cinereous , or Cinereus , ash-colour, intermediate tint between black and 
white. 

Cinnabarine y scarlet tinged with yellow, vermilion. 

Cinnamomeus , of a bright brown colour. 

Cinnamon , a bright brown, the colour of cinnamon bark. 

Circinate , rolled inwards from the summit towards the base like a 
crozicr. 

Citron-colour , pure yellow, lemon-colouied. 

Clavate , club-shaped. 

Clovc-brown % dark brown, the colour of cloves — the dried flower-buds 
of Carifophyllus. 

Cochleate , shaped like a snail-shell. 

Collapsing , falling together, as of the sides of a hollow vessel. 
Compressed , pressed or squeezed together. 

Concatenate , linked together, united jn a continuous series. 

Concentrate , to bring to a common centre. 

Concentric, having a common centre. 

Concolorous , df one colour, similar in colour. 

Concrete , growing together, seteihl parts united so as to form a solid 
body. • 

Confluent , merging into each other, flowing together. 

Congregate , collected together in close proximity. 

Conical, cone-shaped ; in the form of a solid figure having a circular 
base, and its top terminating in a point. 

Conidia y minute cells produced by abstriction at the ends of filamentous 
cells. 

Conidiiferous, hearing conidia. 

Connate , growing together, growing from one baso. 

Connivent , arching over to meet. 

Constricted , drawn together, bound, contracted. 

Contiguous , one part touching another. 

Continuous , one part passing into another without any break, some- 
times indicating an elongated cell without any septum. 
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Contorted , twisted together, twisted out of its ordinary form. 

Convex, rounded on the outer surface. 

Coriaceous of a leathery consistence. 

Corky , of a corky consistence. 

Corrugated, wrinkled. 

Cortex , rind or bark. 

Costate , ribbed. 

Crenate , notched, any edge cut into' rounded divisions. 

Crenulute , notched, indented on the edge. 

Cribrosc , resembling a sieve or riddle, pierced with mimerous holes, 
pitted. • 

Crisped , curled, uneven with waving lines. 

Crowded, pressed together. 

Cruciate , having the foim of a cross. 

Cruciform , same as Cruciate. 

Cup, the receptacle of fructification in the Disco my r^tes ; by sonic called 
the Apotherium. 

Cupulate , cup'-shaped, formed like a little cup, slightly concave. 

Cu pul [form. Sec Cupulate . 

Cyathiforrn, cup-shaped, but more deeply concave than Cupulate 
implies. 

Cylindraceo-clavate , intermediate in shape between cylindrical and 
clavato 

Cylindrical , long, circular, and of equal diameter throughout. 
Cynibiform , boat-shaped. 

6 ¥ //,s£, a cell or cavity. 

Deciduous , falling off. 

Decurreot, running down. 

Dejiexed, bending downwards, bepding outwards and downwards ; the 
opposite of Injlexcd. 

Deformedy disfigured, distorted. 

Dehiscing ( de/nsco, to gape), bursting open, splitting. 

Dentate, toothed. * • 

Denticulate , furnished with small teeth. 

Depressed, pressed down or flattened*; sometimes it means somewhat 
Bunk into a concave form. 

Diaphanous , transparent, pellucid. 

Diffortmd , irregular in form, not uniform. 

Dilated , expanded and flattened out. 

Diluted, washy, pale, faint-coloured. 

D im id late , semi- o rbic u lar. 

Disc , or Disk , the upper surface of a cup-shaped or plate-shaped 
recoptacle boaiitig the fructification; generally synonymous with 
Hymenium . 

Disciform, shaped like a discus, or quoit. See Discoid. 

Discoid, roun£ and flat like a coin. 

Discoloured, appearing to have lost its colour, stained. 
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Distinct , well marked, not to be confounded with anothor. 

Down, fine soft pubescence on the surface of anything. 

Echinulate, beset with short spines. 

Effused , spread put over the matrix, spread into a thin layer. 
Eguttulate , without drops. 

Ejected, thrown out, thrust out with force. 

Ellipsoid . See Elliptic . 

Elliptic , having the form of an ellipse, an oval rounded at -the ends. 
Elongated , lengthened out. 

Endochrome , protoplasm of cells, celi-cOntcnts. 

Entire , not divided into parts, continuous. 

Epiphyllous , growing on a leaf. 

Epiphytal , living upon other plants. 

Epispore , the outer cell- wall of a spore. 

Equal , of the same dimensions, not lop-sided. 

Erose , gnawed, as- if bitten irregularly. 

Erumpent , bursting through the surface of the matrix in which it was 
embedded. 

Evanescent , soon vanishing. 

Excavated , hollowed out into a cavity. 

Excipmlnm , external layer of a cup, or a peri theci uni, sometimes used 
as a synonym lbr Receptacle, which see. 

Expanded , spread out, becoming less concave*, as when a cup which is 
at first nearly closed, assumes a saucer-form. 

Exsertcd, thrust out, protruding beyond the surface. 

Farinaceous , mealy, covered with particles resembling meal. 

Farinose . See Farinaceous. 

Fascicle , a little bundle. L 

Fasciculate , where several similar parts originate at the same spot, and 
ro form a bundle. 

Fastigiate , when all the parts are nearly parallel, each pointing upwards. 
Fawn-colour , the colour of a you rig deer. 

Fenestrate , divided into compartments like a window. 

Ferruginous, the colour of rusty iron, reddish-brown. 

Fibril , a hne fibre or filament, hair-like appendage. 

Fibrillose , furnished with fibrils, clothed with little loose fibres. 
Filiform , thread-shape, o> hndrical and slender like a thread. 
Fimbriate, fringed. 

Fistnlose , hollow like a pipe. 

Flattened, pressed down, as when a sphere is depressed, or a cylindrical 
body has its opposite sides brought closer together. 

Fleshy, of the consistence of flesh. 

Flexuose, bending gently to and fro in opposite directions. 

Flood, fine threads like wool. 

Eloccose , furnished with a wool-like covering, resembling a flock of 
wool. 
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Flocculose , minutely woolly. See Floccose. 

Forked , separating into two distinct branches which are moro or less 
apart. 

Fragile, easily broker^ frail. 

Friable , easily crumbled, easily reduced to powder. 

Fugaceous , flying or fleeting away, soon falling away. 

Fuliginous , sooty-brown, brown verging on black. 

Fulvous , taVny, the colour of a lion. 

Furfuraceous , coated with bran-like particles. 

Fuscescent, tending to become fuscous or brown. 

Fuscous, or Ftiscus, brown with a grey tinge. 

Fusiform , spindle-shape. 

Fuso-fiUform, between fusiform and thread- shaped, very slenderly 
fusiform. 

Fusoid, spindle-shaped. 

Gelatine , the jelly-like fluid secreted by many iungi. 

Gelatinous, having the consistence of jelly. 

Glabrous, a surface wholly destitutes? pubescence. 

Glaucous, sea-green, dull greeiv, with a whitish-blue lustre. 

Globose , nearly spherical. 

Gfobulose , same as globose. 

G mnalate,+Granulosc , covered with small grain-like tubercles, made 
up of, or filled with, minute grains. 

Gregarious, growing in company like a flock of sheep, nok solitary, 

Grumous, clotted, in clustered grams. 3 

Guttatc, Guttulute, furnished with one or more spherical drops ; 
synonym for nucleate. As nucleus has now a special meaning, 
it has been considered better in this work to adopt the word gutta, 
guttiCy and guttulute, instead of nucleus, nuclei, and nucleate in 
describing spur id ia. 

Gyrose, folded and waved, or marked with wavy lines. 

Hemispherical, resembling half a spl?er£ or globe. 

Hirsute , hairy. 

77 is p id ,* fi i r n i shed with rigid hairs. 

Horny , of the consistence of horn. 

Hyaline, more or less transparent like glass. 

Hymenmm, the layer composed of the asci and paraph yaes, the disc. 

Hypha, pi. Hyphen, the mycelial thread’ or threads from which the 
fungus arises. 

Hypocrateriform, formed like a goblet, the shape of a cylindrical cup 
the margin of which turns outward. 

FFypophyllous, seated on the under side of a leaf. 

Hypothedum, the cellular tissue immediately beneath the hymenium, 
often called l^e subhy menial tissue. 

Uystericeform ^ resembling an Hysterinm, in the form of a long narrow 
ridge opening by a longitudinal slit at the top. 
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Immarginate , without a distinct margin. 

Immersed , originating beneath the surface of the matrix, or beneath the 
soil. 

Incised , cut. 

fncrassated , thickcne’d. 

Indeterminate , undefined, without any distinct boundary. 

Inflated , swollen like a bladder*, puffed out. 

lnflexed , curved or bent inwards. 

Lifundibuliform , funnel-shaped, a tube below and gradually enlarging 
upwards. * 

Innate, bom within, originating within 'the matrix or within the sub- 
stance of the plant. 

Jnnato-scssile, the base of the receptacle beneath the surface of the 
matrix, without a stem and somewhat immersed. 

Involute , rolled inwards; applied to the margin of the cup when it is 
rolled inwards. 

Irregular , not in a uniform line or circle, unsyrnmetrieal. 

Lacerated, torn. 

Laciriiate , fringed. 

Lacunose , having little cavities, pitted. 

Lanceolate , shaped like the head of a spear, narrow and tapering nt 
each end. 

Lateritious , of a brick-red colour. 

Lentiform , lehs-shaped. 

Linear , in a line, where the sides of a spore or other cell are parallel, 
and the length considerably longer than the breadth. 

Livid , pale bluish or leaden grey. 

Lobate, Lobed, divided into lobes. 

Lurid , of a dingy brown. 

Lutescent , yellowish, pale yellow. 

Lutehs, yellow, like the flowers of woad ( Isatis tinctoria). 


Marginate , having a distinct mat gin. 

Matrix, anything on which a lungus grows. 

Mealy , covered with a scurfy powder. 

Membranaceous, thin, and more or less transparent. 

Mitrute, bonnet-shaped, a rounded and folded pileus. 

Moniliform , nccklaoc-like. 

Mucous , slimy, of the consistence of gum. 

Multi-, a prefix indicating many; as ww?^‘guttulate, having many 
guttulaa. 

Muricate , rough with short points. 

Muriform, where the contents of a sporidium are arranged or divided 
like the masonry of a stone wall. 

Mycelioid , in the form of mycelium. 

Mycelium, the hyphao or filaments produced from fungus spores. 
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Navicular , boat-shaped ; a synonym of Oymbiform . 

Nigrescent, approaching a black colour. 

Nig r leant, black. 

Nigro-punctate , marked with black points or dots. 

Nucleate, having nuclei. 

Nucleus, a homogeneous, roundish protoplasm -mass produced by the 

differentiation of the protoplasm of the cell,* See Guttulate, 

■ • 

Obconic, conical, but having the apex downwards. 

Oblique, deviating from a right line, aslant. 

Oblong, a rectangle, which is longer than it is broad, but used here of 
sporidia which somewhat approach this form while rounded at 
.the ends. 

Obtuse, blunt. 

Ochery, the colour gf ochre ; 'synonym for Ochraceous . 

Ochrareous, Ochraceus. See Ochery. 

Olivaceous, of an olive-green colour, orange ani grey. 

Olive. See j Olivaceous . . 

Opaque, not transparent, not shining. 

Operculum, a cover or lid ; applied to the membrane which is raised 
for the exit of the sporidia. Seen best in Asrobolus. 

Orange, the colour of an orange; synonym of Aurantius. 

Orbicular **>f a round form, circular. 

Ovate , shaped like an egg, somewhat broader at the base than tin 
summit. 

Ovoid, synonym for Ovate. 

Nall id, pale, but undecided in colour. 

Papilla, a nipple-like protuberance, often consisting of a single cell. 

Pagillate, covered with papilla?, or ending in a papilla. 

Paraph gses, minute hyaline filaments surrounding the asci. 

Parenchyma, the cellular tissue forming the interior of the receptacle. 
See Pseudo-} >nrenchyma. 

Patellate, I’atclliform, shaped like A dish. 

Pellucid, transparent, not opaque. 

Peltate, farmed like a pclta or shield, a shield supported in # tlie middle 
on the point of a projecting body. 

Perithecium, a closed receptacle containing the hyinenium, as in the. 
gtuius Sphwria, being at length peilbrated by a pore at the 
summit. 

Persistent , enduring, remaining beyond the period of maturity, not 
soon decaying. 

Pileaic , furnished with a cap, having a more or less enlarged head. 

Pilose, hairy. 

Placentiform , a thickened circular disc, depressed in the middle both 
above and b^low. 

Sach’s “Text-Book of Bot.,” 2nd ed. pp. 2 , 38, 44. 
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Plane, flat, a level surface 

Plano, used in combination ; as p/ano-convex, between plane and convex. 

Plicate , folded in longitudinal plaits. 

Poculiform , cup-sliapcd. 

Polar i-nucleate, having* nuclei at the ends of a sporidium. 

Pole , the end of a sporidium. 

Polygonal , having many angles. 

Polymorphous , having many forms, where any plant or part of a plant 
has a diversity of forms. 

Polysporus , having many spores. 

Pore, a minute superficial hole. 

Process, an extension or projection from a surface. 

Produced, where a part is brought forward or lengthened out in any 
direction. 

Protoplasm, the living contents of a cell, consisting of a combination of 
albuminous substances with water and small quantities of incom- 
bustible materials (ash).* 

Pruinose, frosted or covered with bloom like a plum. 

Pseudo-parenchyma, false parenchyma, the cellular tissue of fuDgi, 
which, although resembling true parenchyma, is not so. 

Pseudo-septate, having the appearance of being septate. 

Pubescent, coated with elevated extensions of the cellular tissue of the 
epidermis, assuming the character of minute hairs or down. 

Pulverulent , dusted over, powdery. 

Pulvinate, cushion-shaped, a little prominence like a cushion. 

Pycnidia, receptacles enclosing stylospores. 

Pyriform, pear-shaped. 

Quadrate , square in form. 

Receptacle, the portion of a fungus bearing the hymenium, the apothe- 
ciuni, the cup. 

RenifWm, kidtiuy-shaped, resembling the section taken longitudinally 
through a kidney. ( . « 

Repuvd, bowed, having an uneven, slightly sinuous margin. 

Replicate, doubled down, so that the upper part comes in contact with 

, the lower ; folded back, as when the margin of a cup turns out- 
wards and downwards. 

Reticulated, forming a network, having veins or lines crossing like 
network.. 

Revolute, rolled backwards, as when the margin of a cup is rolled 
outwards. 

Rigid , stiff, with slight or no flexibility. 

Rimose, where a surface is covered with cracks or fissures. 

Rivulose, marked with lines like the rivers in a map. 

Rooting, emitting roots, extending the stem downwards into the earth 
or matrix in the form of a root. 

* Sach’s “ Text-Book, M 2nd ed. p. 37. 
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Rotundate , round, orbicular. 

Ruf ascent, reddish brown. 

Rufous, Rufus , full red-brown. 

Ruga , a wrinkle. * 

Rugose , Rugnlose , wrinkled on the surface. 

• 

&ca&rot(.s, rough, covered with mipute elevations- 
Scarce, rarely present, occuniug here and there. 

Scattered, not crowded, being at some distance apart. 

Saccharine, resembling sugar, covered with shining strains like sugar. 
Sctcrotium, an old genus of fungi comprising hard, black, compact 
bodies which are now proved to be a resting condition of the 
.\nyeelium of certain fungi, as of Pcziza tuherosa, etc. 

Scrohicnlate, marked with little pita. 

ScnteUatc, formed Jjke a dish or saucer, orbicular and nearly flat. 
Septate, having divisions, paititioucd off ink separate compartments. 
Septum, tl s ie division wall of a cell. 

Seriate, arranged in a row. 

Serrated , toothed on the margin like the edge of a saw. 

Setareous, furnished with bristles, iu the form of a bristle. 

Sctuluse. See Setaceous. 

Sinuate, Sinuous, Sinuose, the margin uneven with alternate con- 
cavities and convexities. 

Solitary, not closely associated with others. 

Spadicious , date-brown, duller and darker than bay-broftn. 

SpathvJate, spoon-sh aped, rounded at the summit and narunved towards 
the base. 

Spermogonia, receptacles in which spermatia are produced in fungi 
and lichens. 

Spherical, Spheroid, shaped lik# a sphere. 

Spicida, a little spike. 

Sporidi if crons, bearing sporidia. 

Spuridium, an a sens pure, or endospore ; differs from a spore in being 
developed within another cel). 

Spurious, false, counterfeit, having gnly an appearance. 

Sgnanhdosr, covered with small scales. 

Stellate, star-shaped, radiating from a common centre. 

Steriffinata , a prop, a filament which supports a spore. 

Stipitfte, having a stem. 

Stuffed, tilled with a cottony web or spongy mass uistinct from the 
walls. 

Striate, channelled, furrowed, marked with grooves. 

Strigose, rough with fascicles of hairs, hispid. 

Stroma, a more or less continuous layer, varying in consistence from 
flesh/ to carbonaceous, arising from the mycelium, on which the 
receptacles ate seated, as in the genera ttphelis and Dermatea. 
Stylogonidia,m gonidia formed by abstraction on the ends of special 
filaments. 
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8 tylospores, stalked spores, cither produced within a special receptacle, 
as in pycnidia , or unenclosed, as amongst the Con iomycetes. 

Sub-, a prefix to another word, implying somewhat near the thing 
named ; as .swftglohose, somewhat globose. ' 

Subhymenial , immediately beneath the hymenium. 

Sublculum , a mass of filaments, flayer of loosely compacted mycelium 
on or amongst which the receptacles are developed. 

Subterranean , growing beneath the surface of the ground. • 

Subulate , awl-shaped, like a cobbler’s awl. 

Sucdulent , juicy, w*lien the cellular tissue is abundant and replete with 
juices. 

8u Irate, furrowed, marked by depressed parallel lines. 

Sulphureous , the colour of sulphur, a pale tint of pure yellow. 

Superficial, seated on the surface. 

Sujwrior, ^higher up, situated above another, on the top. 

Tan-coloured, the colour of wash-leather; synonym ui <nlutacmus. 

Tapesiurn, a carpet or layer of mycelium on, which the receptacle is 
seated. 

Tawny, a yellowish dark colour, a deeper ^hado than tan-colour. 

7b? ete, cylindrical and tapering. 

Testaceous, brick-coloured, a reddish-brown, not so bright as lateritious* 

Thalamium , synonym for Hymenium. K 

Thickened, when the thickness of a part is relatively greater than the 
adjoining part ; synonym for Incvassated. 

Tomentose, cohered with pubescence consisting of hair closely matted, 
coated with down-like hairs. 

Tomentum, flocks of wool, loosely matted fibres. 

Translucent , transparent, admitting rays of light, clear. 

Tremcllose f shaking like jelly, of a jelly,-likc consistence. 

7W-, a prefix denoting three ; as tri septate, having three septa. 

Trunchfe, terminating as if abruptly cul off. 

Tuberculafe, covered with pimples or tubercles, having tuberous 
swellings. 0 

Tuberous, in the form of a tuber. r 

Tumid, swollen, inflated. 

Turbinate, top-shaped, having an outline similar to a boy’s spinning- 
top. 

Umber, a dark brown, the colour of umber. 

Umbilicate, having a little navel, having a little depression in the 
centre. 

Uncinate, hooked or hook-shaped. 

Undulated, waved, with gentle elevations and depressions ; synonym 
for JRepand . 

Uni-, a prefix denoting one or the same ; as wmseptate, having one 
septum; uniform, of one form. 

Unilocular . having but one coll. 
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Uniscriate , in one series. 

Urceolate , shaped like a pitcher with a contracted mouth. 

Urn-shaped, sh^pod like a vase roundish in form and enlarged in the 
middle. 

VascuN/orm , having the form of a little vess'el, like a common 
Uower-pOL. 

Veil, a ’partial covering of th<5 cup; a membranaceous, fibrous, or 
granulosc coating stretching over the mouth of the cup, soon 
breaking up into fragments. 

Venom >- co state, having raised lines partly resembling veins and partly 
ribs. 

VeJItricose, big-bellied, swollen out, puffed up. 

Vcrrurose, warted. 

Vesicular, like a gladder. 

Villose, Villous, covered with long, weak hairs. 

Vinous, the colour of red wine. 

Vitelline , the colour of (ho yolk of an egg. 

Waned, having an alternate] v concave and convex surface or margiu. 

Waxy, the consistence of wax. 
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Plate L 

• 

Fig. 1. — a, MorcheUa esculenta , hat. size ; b , a section of the same ; 
r, an asciis and paraph vses; d+ sporidia. c and d x 100 times. 

Fig. 2 .--a, Gyromitm esculenta, nat. size; b, section of the same ; 
c, an ascus and a paraph y sis ; d, a sporidium. c and d x 400 times. 

Fig. 3.— 1 -a, II duel la laeunosa , nat. size; b, a section of the same , 
c, an ascus with two paraphyses ; d, three sporidia. c and d x 400 
times. 

Fig. 4. — a, Verpa rnfipcs, nat. size; b , a section of tho simc ; c, an 
ascus and a paraphysis ; d, sporidia; cellular filament from the 
epidermis, c, d, and e x 400 times. 


Plate II. 

Fig. 5. — a, Leotia circinans , na*. siae ; b, section of the same ; c, an 
ascus with three paraphyses ; d , two sporidia. c and d x 400 times. 

Fij. 6.*— a, ftlitnda paludosa, nat. size ; b, section of the upper part ; 
c , an ascus; d , tlireo sporidia. c and d x 400 times. 

Fig. 7. — a, Spathularia flavida , nat. size ; b , section of the same ; 
c, an veus with three paraphyses ; ci, two .filiform sporidia. c and d 
X 400 times. • • 

Fig. 8. — a, Leptofjlossum viride, nat. size ; b, section of the same ; 
c, an ascus with two paraphyses ; d, sporidia. c and d x 400 times. 

Fig. 9. — a, Geoglossum hirsvtum, nat. size ; b, an ascus with two 
hooked paraphyses ; c, a Bporidium ; d, one of the black rigid hairs 
from the hymenium intermixed with the asci. b, c, and d x 400 times. 

Fig. 10. — a, Bhizina undulata , nat. size ; b, fc section of the same, 
showing the rooF-like fibrillm : c. an ascus : d . the fusiform sporidia. 
c and d x 4Clb times. 
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Plate III. 

Fig. 11. — a, Peziza acetabulum , nat. size ; b, & section of the same ; 
c, an ascus with a paraphysis ; d, three sporidia. 9 and d x 400 times. 

Fig. 12. — a, Ptziza cupalaris , nat. size; b, a section of the same; 
c, an ascus with a paraphysis ; d, three sporidia. c and d X. 400 times* 

Fig. 13. — a, a , Peziza pleurota , nat. size ; b , section of the same ; 
c, an ascus and a paraphysis ; d, four sporidia. c and d x 400 times. 

Fig. 14. — a, Peziza aurantia , nat. sizp ; b, section of the same ; an 
ascus with a paraphysis ; d, sporidia. c and d x 400 times. 

Fig. 15. — a, a, a, Peziza tr achy car pa, nat. size ; />, a section,; c, an 
ascus and a paraphysis ; d, four sporidia. rc and d x 400 times. • 


Plate IV. 

Fig. 16. — a, Peziza succosa , two cups, nat. size ; b , a section of a 
cup ; c, an ascus with two paraphyses ; t d, lour sporidia, the two lower 
more mature, c and d x 400 times. 

Fig. 17.— a, a, Peziza radula , nat. size ; b, a section of a cup ; c, an 
ascus with a paraphysis; d , four sporidia. c and d x 400 times. 

Fig. 18. — a, a , a, Peziza lividula , nat. size; b , a section of a cup; 
c, an ascus wi/h a paraphysis; d , three sporidia. c and d x 400 times. 

Fig. 19. — a , Peziza Crouani , nat. size; 6, a cup magnified 5 times ; 
c, a section of the same; d , an ascus with a paraphysis; e, four 
sporidia. <2 and e x 400 times. 

Fig. 20. — a , Peziza rutilans, two cups, nat. size ; b, a section of a 
cup ; c, an ascus with a paraphysis ; <1, four sporidia. c and d x 400 
times. 

Fig. 21. — a, Peziza corallina, a group the nat. size; b, b, two cups 
slightly magnified; c , a section of a cup also slightly magnified; d, an 
ascus with a paraphysis ; e , twfi sporidia. d and e x 400 times. 


Plate V* 

« 1 

Fig. 22 . — a , Pemza omphalodes , a group the nat. size ; 6, a group 
slightly magnified; c, a cup more highly magnified; d, a section of 
the latter, both showing the white mycelium from which they spring ; 
e, an ascus with paraphyses ; /, four sporidia. e and / x 400 times. 

Fig, 23. — a, a , Psilopezia, nat. size ; b 9 a section of the upper one ; 
c, ascus with a paraphysis; d, seven sporidia. c and d x 400 times. 

Fig. 24 . — a , Efym*eno8cypha sclerotiorum , a group-the nat. size, with 
the sclerotia from which they arise ; b, a section 01 onj ; c, an ascus 
with a paraphysis ; d , five sporidia. c and d x 400 times. 



DESCRIPTION OF PLATES. $41 

Fig. 23. — a, Tlymenoscypha pseudo-tuberosa, a group the nat. size, 
arising from a decayed acorn ; b, a section of a cup slightly magnified ; 

c, two asci with paraphyses; d , six sporidia, •showing their variable 

size, c and d x 40@ times. , 

Fig. 26. — a, Jhjjrat n oscyph a coronata , a group the nat. size ; 6, two 
cups magnified, one being a section ; # c, an ascus with a paraphysis ; 

d, three sgoridia. c and d x 400 times. 

Fig. 27. — a, Hymmoscypha Broomed a group the nat. size ; 6, three 
cups magnified ; c, a section of a cup ; d , two asci ; e, six sporidia. 
d and e x 400 times. • 

fig. 28. — a, (Jhlovosplemum xruginosnm , a group the nat. size; 
two cups slightly magnified; c, a section of a cup ; d , an ascus with 
paralyses ; e, seven sporidia. d and e x 400 times. 

Fig. 29. — «, Belonidium culmicolum , a group the nat. size; by tiyo 
cups magnified 10- times; c, a section of a clip magnified 10 times; 
d y an immature and a mature ascus witli paraphyses ; e, lour sporidia, 
ono of which shows a gelatinous envelope not un frequently seen to 
surround them, d and e.x 400 times. 

Fig. 30 . — dy HdotUun ferrugindsum, a group the nat. size ; b, three 
cups slightly magnified; c, «a section of a cup slightly magnified; 
d t two asci with paraphyses; e, six sporidia iu vaiious stages of develop- 
ment. d and e x 400 times. 

Fig. 31.*-a, lldolium claro-Jlavumy a group the nat. size ; b, a group 
slightly magnified ; c , a section of a cup also magnified ; <l t an ascus 
with paraphyses ; e, seven sporidia in various stages development. 
d and e x 400 times. 


Rate VI. 

Fig. 32. — a , Mollisia cinercay a group the nat. size; b, a grotip seen 
from above, slightly magnified; c, two^ cups viewed sideways, also mag- 
nified ; dy a section of a cup; e, an abacus with paraphyses; /, twelve 
sporidin, representing the variation in size and* form in tlio same 
individual, e and / x 400 times. , 

Fig. 33. — a, Mollisia nervisequiay a group the nat. size on a frag- 
ment of a leaf of Plardago ; by two cups magnified 20 times, and in two 
stages* of development ; c, a section of the* ymunger one ; d, an ascus 
with paraphyses ; e , six sjioridia. d and e X 400 times. 

Fig. 34. — a, Mollisia diluted, a group tlio nat. size ; 6, three cups 
magnified, showing the several stages of growth ; d } three asci ; e, eight 
sporidia, showing the degree of variability of size and shape, d and 
e x 400 times. 

Fig. 35. — a f Mollisia Bulliiy a group the nat. # sizo ; h, a group mag- 
nified; c, a section of a cup also magnified; d f two asci; e, seven 
sporidia, showing variation of size, d and e x 400 times. 

Fig. 36. — a y Mollisia ccrastiorumy a fragment of the hjst plant 
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bearing four cups, nat. size; b , c, three cups magnified, the lower one 
seen from above ; d. a section of a cup also magnified ; e, two asoi ; 
/, nine sporidia; e and/, x 400 times. 

Fig. 37. — or, Mollma peristomialis , a group the nat. size ; 6, three 
cups magnified 20. times ; c, a section of a cup, showing the scarcely- 
depressed hymenium ; d, two of the teeth magnified ; e s three asci ; 
/, four sporidia. d , e, and / x 100 times. 

Fig. 38. — a , a, Lachnea radical ala, nat. size ; b y a 9octionof a cup ; 
c, one of the nearly colourless hairs from the exterior of the cup ; d , an 
ascus with paralyses; c , four sporidia in several stages of growth, 
c, d 9 and e x 400 times. ' 

Fig. 39.— a, Jjachnc n sepulta , one mature cup and three young ones, 
nat. size ; b , a section of a cup; c, a group of hairs from the eiftprior 
of the enp; d , an ascus with a paraphysis; c, three sporidia, the lower 
one more^advanced in growth, c, d , and e x 400 times. 


Plate YIT. . 

Fig. 40. — a , Lachnea metastoma, nat. size, showing the black strigosc 
filaments from winch it springs ; 6, section of a cup ; e, a group of the 
strigose filaments from tho base ; d, an ascus with a paraphysis ; 
e, four sporidia. c, d y and e x 400 times. • 

Fig. 41. — a , Lachnea trechispora , three cups in different stages of 
growth, nat. size; 6, a section of a cup; c, a group of hairs from the 
exterior of the cup (the bent one is so represented to save space) ; d , 
an ascus with a paraphysis ; e, two sporidia. c, d y and e x 400 times. 

Fig. 42. — a y Lachnea Oornubiensis , two cups the nat. size ; b y a 
section of a cup; c y a group of hairs from the exterior of the cup ; d y an 
ascus containing eight sporidia, with a paraphysis. c and d x 400 times. 

Fig. 43. — a, Lachnella dipJocarpa , a group the nat. size ; b y a cup 
magnifed ; c, a section of the same ; d . ono of the hairs from the 
exterior of the Cup; e, asci paraphyscs, and filaments surmounted by 
fusiform sjiores (?) ; /, six sporadic* in various conditions of develop- 
ment ; g y one of the ^laments, surmounted, by its fusiform spore, viewed 
separately. d y <?,/, and (j x 400 times. • « 

* Fig. 44? — a y Lachnella cerina , a group the nat. size ; b , three cups 
in different stages of growth, magnified; c, section of a cup; d , hairs 
from near the margin of a C4ip ; e, an ascus with two acorose paralyses ; 
/, seven sporidia. d) e y and /*x 400 times. 


Plate YIII. 

Fig. 45. — a, J.achnella cupresni, nat. size; b , two cups slightly 
magnified ; c, a section of a cup ; d , the villose hair^from the exterior 
of a cup ; e , ascus with paraphyses ; /, six sporidia. d y e \ and / x 400 
times. 
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Fig. 46. — a ) Lachnella bicolor , a group the nat. size ; b , three cups 
enlarged, in different stages of growth ; c, section of a cup ; <2, three 
hairs from the exterior of a cup; e, an ascus with two acerose para- 
physes ; /, five sporidia. d, e, and / x 400 timqp. 

Fig. 47. — a, Lachnella pteridis , a group the nat. size; ft, two cups 
enlarged, one young, the other more mature ; c, a section of a cup ; 
d y a group # of hairs from the exterior of a cup ; e, an ascus with a para- 
physis ; /,* seven sporidia. d y e, and / x 400 fcimSs. 

Fig. 48. — a , Lachnella hyalina , a group the nat. size ; b f two cups 
in different stages of growth, magnified; c, a sectiorf of a cup; d , two 
asci ; e, six sporidia. d and e x 400 times. 

Fig. 49. — a, Lachnella rufo-olivacca y the nat. size; ft, a cup mag- 
nifukTlO times ; c, a sectk^i of a cup ; d , loose brown cells from the 
exterior of a cup ; e , two asci, the one filled with coarse granular pro- 
toplasm, the other # in which the sporidia are matured, with # a clavate 
parapliysis ; /, four sporidia in different stages of development, the 
pseudo-septate ones being the most mature. 

Fig. 50.— a, Tapes/. a yurelia, a group the nat. size seated on a frag- 
ment of an oak-leaf; ft, two cups enlarged, of different ages, showing 
the white tapesium from whi^h they arise ; c, a section of a cup ; d t a 
portion of the tapesium ; e, asci and paraphyses ; /, seven sporidia in 
different stages of growth. d t e, and/ x 400 times. 

Fig. 51.*— a, BesmaziereUa acicola, three cups nat. size; ft, section 
of a cup magnified, showing the hairy hymenium ; c, one of the rigid 
hairs of the exterior ; d, an ascus ; e, a bundle of paraphyses divided 
at the top in the form of bristle-like points, which rise above the 
surface of the hymenium ; /, four sporidia. <2, e , and / x 400 times. 

Fig. 52. — a, Firotliea veclis , a group the nat. size ; ft, two cups mag- 
nified ; c, a section of a mature cup ; ri, a group of the rigid bristles from 
the margin of a cup ; e t asci and paraphyses ; /, five sporidia in different 
stages of growth, showing their variable shape, d , e, and f x400 
times • 


Plate IX. 

Fig. 53. — a , Bo'udiera areolata , a group the nat. size* ft, ft, tw<? 
cups magnified ; c, a section of a cup ; d , an ascus with paraphyses ; 
e, sporidia. d and e x 400 times. • 

Fig. 64. — a,Ascvbolus viridis , three v: ups the tiat. size ; ft, a section 
of a cup ; c, an ascus with paraphyses ; d f three sporidia. 

Fig. 55. — a, Saccobolus violaceus , a group the nat. size ; 6, a group 
slightly magnified ; c, a section of a cup ; d, asci and paraphyses ; 
e t eight sporidia removed from the ascus and still enclosed in a cell, 
which was developed within the parent ascus ; /, three sporidia 
detached from tlk? group. d } e, and f x 400 tinfes. 

Fig. 56.-j-a, Thecotheus Pellctieri , a group the nat. size ; ft, two 
cups magnified; c, an ascus filled with sporidia; d t the summit of an 
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ascus, showing the operculum open through which the sporidia have 
escaped; e and /, sporidia in different stages of growth, the one at / 
being surrounded by a gelatinous envelope, c, d , c, and / x 400 times. 

Fig. 57. — «, It y pa robins Cooke i, a group the <uat. size ; b, a group 
slightly magnified.; c, a section more highly magnified; d f an ascus 
and paraphyses ; e, eight sporidia, showing variation in size and shape. 
d and e x 400 times. ' 

Fig. 58. — a, Asc&phanus testaceils , a group the nat. size seated on 
a piece of old sacking ; 6 and c, cups magnified ; d , an ascus with a 
para phy sis ; c, si* sporidia. d and c x 400 times. 


Plate X. 

Fig. 59. — a, Bulgaria inquinans, a group the jjat. size seated on a 
piece of wood ; 6, a section of a cup ; c, two asci in different stages of 
growth with paraphyses ; d , sporidia removed from an ascus. c and d 
x 400 times. , 

Fig. 60. — a, Vibrissea tr uncorum, a group the nat. size ; Z>, a section 
somewhat enlarged ; c, an ascus and paraphyses ; d , a filiform sporidium 
removed from an ascus. c and d x 100 times. 

Fig. 61. — a, Vibrissea Gueruisaciy a group the nat. size ; b> one cup 
enlarged; c, section of a cup; d, ascus and paraphyses; £', a filiform 
sporidium detached from an ascus. d and e x 400 times. 

Fig. 62.— « and b , Ombrophila clavus , in two forms, nat. size; 
c, section of a larger specimen; d , ascus with paraphyses; e, six 
sporidia. d and e x 400 times. 

Fig. 63. — a , Calloria vinosa , a group the nat. size; b. two cups 
magnified; c, a section; d, two asci with paraphyses having globose 
heads; e, seven sporidia, showing variation in their form and size. 
d and e x 400 times. 

Fig 64. — a, Encwlia fascicularis , a group the nat. size ; b } a section 
of a cup; c, two asci, the one immature, the other mature; d f four 
sporidia. c and d x 400 times. * ’ 

Fig. G5. — o, l)ei*matea ciimamqmea , several clusters Urn nat. size; 
b f a cluster breaking through the epidermis of the bark, magnified ; 
•c, a section of a cluster more highly magnified ; d f an ascus and para- 
physis ; e, six sporidia in different stages of development, those with 
septa being most mature. h d and e X 400 times. * 

Fig. 66. — a, Cen&ngium Pl'unastri, the nat. size, bursting through 
the epidermis of the matrix in tranverse elongated clusters ; b , a cluster 
of ascigerous cups magnified ; c, showing another cluster, and at a little 
distance, on the same piece of wood, a cluster of awl-shaped pycnidia ; 
dy a section of a cluster, showing the pycnidia associated with the 
acigerous cups ; e, a fragment of the interior of a pycnidium, showing 
the filiform sterigmafa, on the summits of which ere produced the 
stylospores f; three asci, one of which is immature, suiyounded with 
the adherent paraphyses; A, nine sporidia. e,/, g t and h x 400 times. 
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Plate XI. 

Fig. 67. — a , Tympanis conspersa , four clusters which have burst 
through the bark, the natural size ; b, a cluster with spermogonia inter- 
mixed, slightly magnified; c, a section of a cluster; d , a portion of the 
interior of a spermogonium, with the filiform sterigniata; e, the sper- 
inatia produced on the sterigmafa; /, asci mature and immature, 
surrounded with the adherent paraph yses ; g, a number of sporidia, 
showing their variation in size and form, d and g x»400 times. 

Fig. 68. — a, Crumenula Urccoliformis, several cups on Vaccinium 
twigs, the natural size ; b, a cup magnified ; c, a section of the same ; 

d , ap' a sc us with paraphyscs; c, two filiform sporidia;/, stylospores 
on their stcriginata. d , e, ?ml / x 400 times. 

Fig. 69. — a , Kphalis Bhirwnthi , nat. size ; b, mature cups mag- 
nified; c, section of a cup; d , an ascus w:th a paranhysis; e, four 
sporidia ; /, spennatia with their sterigniata. d, e, and / x 400 times. 

Fig. 70. — a, Patellar ia clavispora , a group the nat. size ; b, two cups 
magnified; c, section of a cup; dj an ascus with several paraphyscs; 

e, sporidia, showing stages of growth, d and e x 400 times. 

Fig. 71. — a, / Jeter osjdiceria patella , nat. size; />, a cup magnified; 
c, a section of a cup that has not yet split open at the cop; d, an ascus 
and paraphyscs ; e, five sporidia; /, stylospores. d , e, and /x 400 
times. 

Fig. 72. — «, Laguearia sphceralis, a group the nat. s^e ; b t a single 
receptacle seen from above, enlarged ; c, a section of a receptacle more 
highly magnified; d t an ascus with paraphyscs; e t five sporidia. 
d and e x 400 times. 

Fig. 73. — a, Propolis versicolor, the nat. size; b, a single receptacle 
magnified; c, a section of th^ same; d f an ascus with parapliyses ; 
e, seven sporidia removed from an ascus. d and e x 400 times. 


TLATifi XII. 

Fig. 74. — a, Schmitzomia airo-alba , the nat. size ; b t threft icceptacle* 
magnified ; c, section of a receptacle, showing how it is immersed in 
the matrix; d , an ascus and paiaphyse»; e, a filiform sporidium. 
d and e x 400 times. 

Fig. 75. — a, St id is pallida, nat. size ; o, tnree receptacles magnified ; 

a section of a receptacle ; d, an ascus with paraphyscs ; e, six 
sporidia. d and e x 400 times. 

Fig. 76. — a, Phacidivm striatum , the nat. size; b, two receptacles 
magnified, the one just splitting, the other having fully opened ; c, a 
section ; d , two r^iture asci with paraphyses ; e, six sporidia in different 
stages of development, d and e x 400 times. 

Fig. 77. — a, Trochila crater ium, on a fragment of a loaf, the nat. 



446 , DESCRIPTION OF PLATES. 

size ; b, four receptacles magnified ; c, sections of the same; d, an asciis 
with paraphyses ; e , two sporidia. d and e x 400 times. 

Fig. 78. — a, Stegia Jlicis , on a portion of a holly-leaf, nat. size ; 5, a 
receptacle magnified, showing the upper half of the,peritliecium splitting 
and becoming detached and exposing the hymenium; c, an ascus; 
d, five sporidia. c and d x 400 times. 

Fig. 79.— a, Ascomyces Potehtillce , on a portion of a branch of the 
host plant, which it has much enlarged ; b, b, a portion of the cellular 
tissue of the -host plant, showing the mycelium of the Ascomyces 
ramifying between tho cells of the epidermis and throwing up asci 
c y c, through the cuticle ; /, sporidia. b> 0, c, c, and / x 400 times.] 
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